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Abstract of WO 2004046222 (A1) 

A modified biological substance having, per 
molecule, at least one polyalkylene glycoloxy group 

represented by the following formula (1): (1) wherein ^ W ^ - 
R is a C1 -24 hydrocarbon group and OA<1 > and V 2| /II 



OA<2> each is C2-4 oxyalkylene, provided that R 
and OA<2> in the same molecule are the same or 
different; and n and m, which indicate the average 
number of moles of the oxyalkylene added, are 0 to 
1,000 and 10 to 1,000, respectively. 
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CH 2 (OA 2 ) m 
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(57) Abstract: A modified biological substance having, per molecule, at least 
one polyalkylene glycoloxy group represented by the following formula (1): (1) 
wherein R is a C^ hydrocarbon group and OA 1 and OA 2 each is C 2 . 4 oxyalky- 
lene, provided that R and OA 2 in the same molecule are the same or different; and 
n and m, which indicate the average number of moles of the oxyalkylene added, 
are 0 to 1,000 and 10 to 1,000, respectively. 
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#<2fBS6 l-4 25 5 8f&ilu«, # y re?- u^Jf V =-Mb L-T*^7 drf"— 

^ax-t^s. u^uftdsfe, s^tt^y ^u-v^y ^—jvmMW&mPt-^ih&mki'TTtfr 

HSIt?*>So 

0- 6 7 8 0 o-8-^|&tc«, #yxfi/^y 3-/^^^-7*0^0 

#it|g£*U-CV^ 0 L^Lft^g>, ^OfellW^^^^xPyai^yxf i/y^y 3 ^ 

j^y ^i^^y a— /vm^fotf, 2-fc(D^y* F^^yxf uyyy y 
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CH 2 (OA 1 ) n 

CH(OA 2 ) m OR 
CH 2 (OA 2 ) m OR (1) 

(5fc4» N Rf±^*Sfcl~2 4©^-fk;2k*S-eab»}. OA\ OA 2 S»2~4 0t^7M 
yvdf- uym<D^-m^M c e/^Wc'(:'h 9 > n(±0~1000 Srjfc U mfi 1 0 ~ 1 0 0 0 Sr^i", ) 

tiSit +M#l!:«5 %©tf**. 

CH 2 (OA 1 ) n X 

CH(OA 2 ) m OR 
CH 2 (OA 2 ) m OR (2) 
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^mwn^ (2) ^b-a-txD^t^s, a; (p) ©-fb^, 
ttcDi«v^^/v^-e?f^$-&^7^y r^i/y^ y n^iif^ifttts, 

<il> OVAi, ift$tLfcOVA©/K!J7^y^7-; F^/V*»»jfe(C c fc5^^^ 

<EI2> >fb^p-8©M^b^mr©GPC»(D^*^i-^^ - ht?fc5 0 
<IH3> Mftp - 8 ©*Mft»©G p ci^©if ^*tf h^fcSo 

<i6> Humanin (p3l) bfc^^<D«»Iil^«r^i-^KT?fcSo 

<i7> -r^i/^y^^r^fe ( P 32), (p3 5) xmmvtc^mcom^mm 
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0 0t&5„ ntt0~1 0 0 0-CfotK KL<ttO~5 0 O-C&tK 5tf*L< « 0 ~ 2 
00"efc9, b< f*0~5 0-efe5o 0iifc^ife^liBfc:fcV^Tf±n;5SO^fc5„ ffi© 

&Mtemi&&Mte*5\,^X}%n& 1 ~5 O-C&So « N n/3U~3tfc§it^# 
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btiZ> a ^boy y^t^-^ttSo r*ufe y ^IBKttlPH*5v^w:^:S4St©^*Mfcft 
sfe^fco-^fc^u -a- f£4* -e A v \, fllKMfiSc t l t ri , # ^ $ *t s & © x« pt fc v n as , 

^7^y^>v, ^f^^y^-^K, ^y-feplMBW^sw fetus. lii, 

7tf>n!Jy GABA S ^Vu-^5>-m> 7X/^7 =¥>m^W fe*u5 0 
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IL-7, IL-8, IL-9, IL-10, I L-l lfcit)«I LI 2t^-Y7") , -Y^ 
?-7iay (—a, -j3, -y) , Itfap^-ljfgf ( a $S «fc t]« 0 M) , -??V7t 

^ftfiH^N etfifi§S^ 7V7^^!)y, yvb^i?y, ^y^a#^^>-, 
^#xfy, 1^ p 7^:11 ^v, h — >-^<D-y--T h*-f 1^33 £Z$%:<Dy 7 J? * is h a 

ZlssSfWftMmm, ttfFV?**— if, h7^7i7^ fc KD7- If, DT-f, 

^y^7-f, y x^/-^^ — ■ t/v=¥-^ — • 7;v^yf7it-f, t-x 

;^^f7 5t-f, R^*i^— If, K h if, #^9-if, 

^Ml/V^ y^~if, t>y#— -£\ rn^^-if, ^M^h^ — if, «7n=¥^ — if, 
^nt7P=¥^ — if, 7f/W^77^^, fp^ — if, tf y ;HfVt^-^^— if, 
^VV=i — ^^-^riyy— if, ? As zip— if, if, ^3tU7"P if, ^/W 

K ^y-L-y v 5 ^, *°y— D-y v^v^cDTKy T? /^o Bmnmvt^^^ ^yyry? 

^V, J—WV^y^ H I V - 1 !77f yf ©!7 7f yfcitfSLJI. *fc, $f ^ 
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CH 2 (OA 1 ) n X 

CH(OA 2 ) m OR 
CH 2 (OA 2 ) m OR (2) 
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-Z — SH (c) 




"°~ CO \ /~ N °2 < d > Z-N || (e) 
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O-C-N^J (h) 




-Z— NH 2 (g) 



NH 2 (j) 



-Z — COOH (k) 



±i*mmmw<DTK/&tRjfct5-&?>m&^ ( a x a>x (dx ex (hx ax wx^znzm* 

£?i£L<, 4*iSiS© ^ ^ M t ( a X (bX (cX (dX (eX (fX (hX 

duw-e^tsnzmm-g. u< % ^mmmw^mmw^tKit^^^M^, (cxe*$n 

5S^ff L<, 4*iSfeI©^;P#>^Hi^$^5f^ tt (c) N ( g ) N 0)^^^ 

s¥ (i) , m (i i) i^itszit Tjfy tju*u>?v ^-^^^mtR^-wmmt 
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TIB(z2)©J: 5fc#S5tasagtf £>*lS 0 7 5 Y^^hyfdT/v^u^mt^xm^B^. 

/u^ui/jtt ltik#s bv>t©r*, Tts(z6)cDj: otmm&m-f h*iz> 0 #s*;te*5i>-c, 



° HO 

"(CH 2 ) S (zl) _ 0( U (CH2)s _ (z2) _o(CH 2 ) s NC(CH 2 ) s — ( 2 



OH 

-0(CH 2 ) s (z4 ) — OCN(CH 2 ) s — (z5) (CH 2 ) S -N-(CH 2 ) S (; 

H 
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5£ (2) ^^S^t/fC^T, R, A'O, A 2 0, n, mttWifi t CT&So 
^(11) fCl&ttSZ, R, A'O, A z O, n, mfc^TJ* IU 
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^^x/v-^-a-, Kit a-, ^^7^ K^-a-, ^a-*— h^fcioTste-a-^tb 

Mlftlwr? ^W©*W#:(a), (b), (d), (0, (h), (k) 

£fflV^ 0 jSi-£?£ b< Si, (a), (b), (d), (f)£fflV^„ JjOS^I^Cte, ^MfeRfcMU * 

mm<D<p mm&), (b), (d), (f), (h), ox (k)^f«±©«ffl#j^(cTR)£$*wij;v\ s/s 

k&£os:£«#i^ y^sinw, *<?mmmm, hv^mmmm, mmmnm, mmm 
mm^if^mmmm^^^mmt^xmifh^^o mat, ?^->*?w, tfv^^vcom 

M^KJS^-^rS^-afi, fffiii(DMW^(D(5^fct> hA^V, *<Vt?:/\ 3ri/U> y T±h~ h 
\) ^m^vPrc— t — -ff-fls— ^ ^vftoi— tvK rh7t Kn77V, 

^nn*/^, ±^<ffcy v 5 ^ H\ -7^f;i/*;VA7 0\ 

FT? H\ tK, y^y— ^y — /K n-^n^y— A\ 2-^ p n^y— /K n-^^y — 

< «- 2 0-1 5 0°C-efc3„ JxJSB#|!m30. 5-7 2H#^^^f*L< N M«f*b<«, 1 

~2 4Wtfc5„ KJSKHHLTte, N, N'-v 5 ^ P^^iy/VTj/V^v 5 -^ $ K (DCC) , 

l-rn^-3- (3 ^/VT % / -fn fcVV) #/V#i7vf ^ FIIS (EDC) 
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&mf$£thZ>f)K (a), (k^^fc^teT 5 F'£-p, (b)trfflVNfc^tt 2«T 5/1, (dX (hX 
$tt5#^tt, rtt^^T7 7K^b^^^ h y ^^^coM7U^J^^V^T3S7nM^m\ 2 

^flcHitfe9tw^/^7 p h&Srfflv^T^«ft-S»^ ^|8K<Df Wfle(aX (bX (cX (dX (eX 
CO, (hX GX 00«rffiV^5)5J, i90*L<tt, (e)£JiV^ 0 SJfc&tt^m, T5y 

(a), (k) &m^z>m&te^*^x^svm'a-&, (a), (b.x ®&m^fzm&\-ii L ** 

hfe-e-iW, (c)^fflv>/c#-g-ii^/v^^ K*fr£itf, (bX (eX (f)£JE^fc«l^te.X/V 

Encm<DM&M : tm^xh^\ z.<DRj&%n? ^tx\ tkfammmKb&mw^mfot 
(o m fcjt^&tmm <* *u a # , ( c ) sr^v^s^s^^^^^^^ ( g x (j)^^ 
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*%m<D*mm±. MM^^iaTiitsa^ts, 2, 2-^gvw-i, 

3-i?Jr*y9^-4-*# JsUCDimTkM&mm^ 7^^^^K^O~l OOO 
^M^**, «*ifi4r-<V^H^ t-Bu S-T?-f*«b5t#s ^tt^#('-C^T-fe^- 
/M*j££flft«:SU fffe(Cl^b^:2#I<D*^S^T^^l/^^-^^K^i 0-1 0 0 
fi-£*£-fr, *«trT/vde/^-^7Wb-t-5 0 #cv^T% ^v^,i^> t-Bu 

BSU TIB— flfcS; (p) <Dfe^£#Si taST?#« 0 n^ 0 (D»^{^ 2, 2 -i?*<?-A~- 
1 , 3 - J?*-* y 9 ^_ 4 _^^y x a^^lI^^y^H^ t-Bu bfc 

IM4*#K:-Cfll«T'tr^-/H(|3ft4:Jttfiifl|L % *rfc|c&j* bfc 2 te©*gfc£~T/u* 
tf-^K&l 0-10 0 O^fi^-fr, SfeJBSrT^^/Uai-yMb-f-S. -Oi^ 
*^t-BuS#<Z>f*®S^r«»L, TfB-«5t (p) ©te#4*£r#5 5 „ 

CH 2 (OA 1 ) n -OH 

CH(OA 2 ) m OR (p) 

CH 2 (OA 2 ) m OR 

{b-a*#» (p) ii#C©J; 5fc#»T?t>«5fr^5££#"T?£5. 2) 2-v^?vl— 1, 
3-v ? ^y7^-4-^^/-/VOi^ 7 fc^^^^ /> ^ t _ Bu S^Kbfcft. ^tt 

£10-100 O^E-^H^S*, *««rr/P*/U=— y/Hfcb, 2fcW? N t-Bu 
**©««HS*Jft««b, n = 0©fl5#* (p) «r#5 0 *ffc|c4^S bfcTk^S^T/^ lx^ 
^v-KSrO-l o 0 0^i/M$tXt||5ii^t#§ 0 

nasi~3©»^tt, 2, 2-^*9^—1, 3-my7y-4-^;-/^2-^ 

y^t^f-yx^ywv (n = i) uzsyy /i^<^,va^ yvv ( n = 2) % h 
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y xf i^y^y n-;^y^x-f;v (n=3) y is? Vtc^ @H4&#fcTSIM* 

§-i&<, xm^tcs bfc^-e, if*t©^fei*" y r/v=¥ y ^—j^mm^wt 

Z.<D£5\£VXnt>th1t1k&m (p) ©/KHX^fflV^T, # (I) , # (II) 

#(i),»(ii) ©^WtiS&^i-S^rafrtt, fe#H*4to«iR***Sii 

# -e # s as, «t ^. -c « r ti. e> © * Mft: sr is ^mmt&m t £ *-c^o <t» m # 

t, io<b©tf»WJft:Sr^frBBji*KfcRJS$*5i «^f*\ $ (I I) 

(g) (j) (k) ©WHaSSr^rrSflW^IRWiU, l¥ (I) © (a) (e) (f) ©4> 

2, 2-S^9vW- 1, 3-v ? ^-^y9>-4-^^/— ;VO 1 ®*iSM^<D7;l/^ l/V 

h y ^a^m* y ^> Tfcst-fb-t- h y vj*. fornix y thy yj** h\ 
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2) #7^ytt«H<Si» 2, 2-S^9VW- 1, 3-my7>-4-^ 

Tknifb-t- h y **-fb* y -r v y k, # y ^y h\ # y 

3) ^7°nhyt4§II>L<ttiii^ 2, 3-^77^-4-^ 
p-f;vxy^v^yi^ny f, 2, 2, 2- M)7^Px^y7/i/^yi7P!) K^T* 

4) ^/phyttlIH<eill^ (n = i) -^v 5 ^ 

U'y^i) n-^^^H-r^ (n=2) , h y cn^-i^^JJ 3— A^y^x- tvV (n 
= 3) 0*SS^^^yx;U*yi7n!J K^p-h^y^^yi^nU K, 2, 2, 2 
- h y ^yv^-arc^^^/vjjs^^^n y K^-eStt^b^ii:> 2, 2-vM^vV— 1, 

-<^^;lx^^7Hb«<^Tir^-7^5S(D^«{i > ftit !)7i, MEft, J£I|4g<Z) 

iter P h 1 ~ 4 til LfcMS^-egfe s£ (9) ©<b:-0*i*K3fi-t-Si t*s-e#s. 

aiJRT-fe^— /M*Bt©«t««|c J; 9 3fi1t\z&&\s1t2 fi©*»***i-STIBS: (9) 
7;^um-> K#*PS^f±, «Hciffifll»*ix*V'»^ HTOIi (CI) , IS (C2) * 




CHOH 



CH 2 OH 
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ZDS (CI). :5t (9) <Dik^m*T/V=i7— YiKtttmk. LTIi, WtLtiltf 

1 0~5 0 3*5 
X@ (C2) : 5 0~1 3 0 o C(DK^U&^T Ul/Jr* is K^APS^f So 

it (ci) KiasttsttHimovvcw:, 5^-/v%^fdtT^w^^-dr^K©fi-a-^ 
u 7/^7 - h<b^-{Eii$tb^v^i[R]^fe5c ^tc.mih\^tz.m^-n^> py ^asu£< < 

T7W=3rW^^y 7MfcaS£/&U MSffl^t LtliSIU JfeV^frMfci LtiALXU 
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^/S^iUdo^Tte, -<>-if^, Tirh^MJ/w, fjSgfcngvK ^ h 

7t Kp7?^ ^pp^A, i&fbp^t^, ^^f;^;^afv/K, ^fM/H7 5 

xs (C2) tfcitssMsiciovN-cii, 5 o°cj; vm^t^ m&Ki&<Dm&#m< , #& 

Iffi^itrJ:-?, 5£ (5) ©-fb^oftSrasfiT-rsWSiasfcS. 1 3 0 o CJ;r)itS^ 

Jim (C 3) : tftg££ Ltt h y h^v- h\ # V 1*- t KX»* V P A 

^h^f^Ktr, HicMJctt^ h y t7^^ K&5-5 0*nol»L, 6 0-8 

tt«c*ic-ov^ttitr3fi©a5©aift-c5~5 0^%ct»iL^ o RjEfiaico^-ctt, 

6 0°CJ; <9{gv^, 2flS*KJ6©Rj£*j8SteTU ^^y— yKp©T/>3— /P«sa#u T/v^ 
u^*^'>K©#aqa:^SrftT, IWft©0.5^©^i^tt5^#^t 5o 8 o°C 

^<*S©T/vdr/i'^— r;Ht«, TfSfc (i) % (2) v^tb-e^J:v\ 
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(2) (D^fe-efet), ^Tfc, «t BffMnfcUfcwt-s. 

(2) ©M^SSteTfBX© (Bl) , Ig (B2) , XM (B3) J;<9^5 0 
x© (bi) : 5£ (5) x*?f;£fo%ik<ermi~M^, J&^n^^lJ, ^ (6) W^tLSffcl^ 

^Px., 2 0~6 0°C^*3V>TR^$* n 5£ (7) ©{b^fe X© 0 iOitr, ^-^r (D-f± 

V c ^ 3 V a 

V b > V c 

Va : s£ (5) -e^^^^-fb^-feco^/v^: 

Vb : m.^n^^M(D^^m 

Vc : 5£ (6) -e^^ttS'fb^O*^ 

J; 9 £PS b < (i, 

2 0 V a 2S V c ^ 3 V a 
4 V c > V b >V c 

ft 3 H# ^it^i" 5 m&x fe 5 o 

^t*vc<3Vatwt, KJtm*m< ft <o ar^yT)^ u>m^K^m^m^^ 
oxm±-tz>m : k%hm&< h7yy°x%fth^&icfcmmm&<ftv, ^r^^r^uym^ 

m^im^m^X 5 c *fc,Vc>20Va, V b 2= 4 V c XfoZ>Wi&fc, iIPJ*# 
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CH 2 (OA 1 ) n -OCH 2 H^^ 

CH(OA 2 ) m OH (5) 

CH 2 (OA 2 ) m OH 



O 

W-S-R 1 

II 

o 



-(6) 




CH 2 (OA 1 ) n -OCH 2 -^^ 

| o 
CH(OA 2 ) m O-S-R 1 

O (7) 

O 

CH 2 (OA 2 ) m O-S-R 1 
O 

ftltsw^o^^iiutii, by^^wr^>\ 4-^f^T5 / t°y 

h y t?j», y *«Mb* v & ^mmmn 

KJ&i#©ttE8BW*teov^Ttt, ^ (5) ©Mlcftto. 5fiflia^l0fflfll«s» 
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*fcK*S«tO«f«J:#Srjl|HW*t"5«!*tf2 O'CRhasif* Lv\, RJ&WpmicovvCH::L~ 
tert-butyl-p-cresol ^(O^-fb^jh^JSrAP^T t> ^V^„ £fc, KiSM^f 

U g£ (7) ©{b^W^1-;5oic#v\ JS^a^-rs^ rasH7fl^o*tft©ig 

*?j»?xi^.Yy~7-7j~, m mmmm<Dmm^mizx^ ( 7 ) <Dik-&m*mm i^x^^w 

IS (B2) :5S; (7) ©-fb^fc, 5$ (8) -e*^tt5-fb^#l**nx, 2 0~8 0°CtC:?3 
V^TS/S^T^ (4) ©{b#fe£r#3I@ 0 i<?>£:£, ©f±iA^/VJ:b»TfB§8#£?|f 

V d > V c 

Vd:5£ (8) ^$tt5^fe(D*/V^C 
J; 9 0 * L < tt, 

10V c >V d > V c 

R — OM (8) 
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fcJfc*%\%M^~fo *fc s v d ^iov c-c&ofc^-gsifipjoT/ua^— FWlStilAL, 

L< fi h/V^^Tf&So KJSB#©{£TO30*lCOV^«5£ (7) ©MtlWLTO. 5 

f^fei o^i»4Lv\ (7) ©^*3S;*^t&^ttKJ&«©ttftas*< 

<, *fcRJ«?«©3|i!ftt±#Sr#IlfW-f-5*!*"tf 2 0 °C^X#W£ bv\ KJfcl$|Hlfc:ov>-CW: 1 ~ 

i§ (B3) :R^sr^>ii N xr±Rj^*i-ojt*%K±©aift©^a[**»[-e*ft^ 

*fm**IIIIit>iKL-C%>&v\ 1 *©lg (B3) fit. ajWfcS^bfcJBItW-^MfeUfcit^lft 

*t5fcfet'fei9, rci^fits^ fttig (bi) ~x@ (B3) ^umiom^ 

^-^^T^*U^«*«S©T/V^V3i— 7vWfc*£rI15*63fc#>, X@ (Bl) ~Ig 
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CH 2 (OA 1 ) n -OCH 2 -^~^ 
CH(OA 2 ) m OR (4) 



CH 2 (OA 2 ) m OR 



X® (A) : H (4) (Dik&m%, EHfcm^<D7k5rm% 1 %KT«^#-e7K*^®7cM^ 

s£ (4) oMi;»Lt 1-2 oli%Wf lv\ <94>&i^, B4f*«S^ 

aMS<&!3* &X@^©Wlt^b*#M£< ftSStt^&So 2 Oii%J; <9#i^ 

nbtitt ( P ) mm. ytmtm, mm. *7A^?h^7^ 
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CH 2 (OA 1 ) n — OH 

CH(OA 2 ) m OR (p) 

CH 2 (OA 2 ) m OR 

v-T/V^r U^&ffD^f^HM^^WaXh «3 N nftO~l 0 0 0 £^ U mttl0~10O0 

i- 0 ) 

as < > ^hm&M y T/v^r y ^—^mm*!tnz> n t s»-c# s 0 2 »tj<i£s^&&si^\ 

m & mx u , Ha® t & s & 5 o 
«bj©5S: ( P ) ©-fk^tt, 5^ ( P ) <D7$y T/^uis^y a— /nt*#o^a^a 

H r d/MpX 1000000^3 
H r d 4-MpX 1000000^2 

* 7 A^gltiEit 5-<-^ 7 ^ y©i b ^ic i 5g© t - 7 Iri^fc t"-7 ©rt, JHW* 
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*^jS©ll¥WiS:*t. ^SSWfcfcSV^ ^ll^Dvf^77^B, GPC^ 
^*rJ*k Lt ttSHODEX GPC SYSTEM-llSrfflV\ TSBaM$fcT$WJ&£rfTofc 0 
® r-^h^tKn^^V :1ml /m in # 7 i>. : SHODEX KF-801, KF-803, 

KF-804 (I. D. 8mm X 30cm) 77 y : 4 0 °C : RI X 8 f-^^V* : lmg/g , lOOul 

T^*/HiRK:-^**b5»#*iljK©W^Hr dtt, JttffiMBH-S«ro«r»#:-Cfc55S; (4) 

4 0tt)^||, S; (4) <Dik&mi * MclQl,, hyxf-;i/7§y2 0*;^jDi, £<« 

|l?t»Tbtttt5 0#gf LV\ 4 0*0-^*53: 3 BSIWffV\ ^jlicT^^ 

/V*>"^<D h y xf;U7 ? 1 0Ve~20Ve ^7 A©Hixf-/i/^pi, 

fcM 1 ove~2ove ^7^o«if;vtti, ini&a&fl? u is^-eW, -^^f- 

Lfci!#> 3. 3 8 p pm\cffift£ti%^*ZsT/ls*U^m^^(D^^^mt°—?m£-mMm. 

et, 3. 0 8 p pm\z&mzhz**i'Tsi'*i'i'm&m\zm&Lit7km&i> i * ^wb*n 

fcR©^ V^Slf-;? ©a^tMm s t Lfct#, Hr d f±OT©M#"e^ $ tb5 0 
H r d = Mm s / (Mm s +Mm e ) 

^.(DX 5 fcLT^feTcH r 
H r d /MpX 1000000>3 
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tbrntumr ? \^n^>^m.m Mw/Mn 

Mw/Mng 1 . 0 7 
Mw/MnS 1 . 0 5 

Mw/Mn>i. o 7^h^m^,mMoDm^M^m^i&^M^fmw^^ ££1:*U 
ft^F+^t j&ofc»# % bjra£ LTMftMH&3i#te£-r»*i,asfc5. 

* /HftlR^^eHKft*!*^^^ HA'«:»fcBlU 3. 1 3 p pm#lti(ij§^5n = 

^/l"*8t$HtM 1 £ „ 3. 12p pm#iE{C^tt}§tl/S>Ky T/l^W^y = — 
3» £>^* £ tilt * ->;vSrt*o p< fvi'SffcSMSM 2 , 

M2/ (M1+M2) XI 00^10 
M2/ (M1+M2) XI 00^8 

a: (p) oM»v f ^7At4 v f ^7A® f;vxy^Dx, ^ffiC-CM«7R^^5o 
4 0°C^M#, 5£ (p) 1 ^Mc*t U M)xf;VT^y2 0 ; eMM 1 
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;v-fci/^<o yy^jvTX^m.*^, z>ma ov f ~2 o v f ^^Aoii^f/i'eDx, 

\ZWm 1 0 V f ~ 2 0 V f ^7A«Sixf;V^Di % Mfi?§fi?U ^KTMft ->^rf- 

^y-/W£^?U 'Hll^^^ h/V^»J^5 0 TMSl?t-^OppmtU 
3. 1 3 p pmt^ai$^Sn = OO^O^yirct-/W#^[cji:^^bfc 
5>SPIf£*Lfc^ ^S^*©^^/P*^fitMl fci-S 0 *fc, 3. 12p pmt^tti^tLS 

M2/ (M1+M2) X 1 0 0 > 1 0©4&£\ TSB}C*-f-^|iE^I^#*fc^A-r5fci6 N W 

(A) :5£ (9) ©ft^i©7;Pn7-hft©i, ^^j£^|3#, ^ Vf^<>- 

m (p) ©o. 5^#^*©7kStX£^5«^ 

(B) : (5) (Dik-etm^T/V*/^— rMk<Dmc£.J&-fZ> s 2#\ fe£ V^i 3 tiL\£jl<.m&& 

mwLtcfc&m ( P ) t w^m<D^nm 

(C) : (4) »^#)©^^^/Wb©^ *°y Jr*isT ;V*rUl/m.& / xtm ^X^i~^i& 

MtfcmK}*, r?3xa (aa) zft-fz^tzmmt-rz, s (id ©^y^i^^ 
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IS (AA) :s£ (1 0) -?^ZtiZ>ik&m%, RJfc**©*a*«rl%#T©*f*^** 



O^ml^lOOO, 0im2^1 000, 0^m3^1 0 0 0, 1 0 ^ m 1 + m 2 
+ m 3^1000 

X'ttT^yS, i3JV7$**y;vm, fcSlM2^:frfe©'f£M-T?fo3 0 g 1, g 2, g 3 
llgl^3, 0^g2 > 0Sg3, 2^gl+g2+g3^4 ) 




^,(OCH 2 CH 2 ) m1 -OH 

G- — (OCH 2 CH 2 ) m 20R 2 
(OCH 2 CH 2 ) m3 OX 1 



J g2 



(11) 
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m 1 % m 2 „ m3 [CoV^Xft^ 
O^ml^lOOCK 0^m2^1 0 00, 0 3^1 0 0 0, lO^ml +m 2 + 

m3 ^ 1 0 0 0T*$>tht£tft\z:fflf&ZirLte\t^ J; 9 tfr~£. b < tt, 2 0 1 +m 2 +m 3 g 1 
0 0 0O*^T?fc»), 5Ef-£?Sb< f3\ 4 01ml +m2+m3^ 1 0 0 0, C0#^T?&«9, 
ift^bS 1 * b< SlOO 1 +m2 +m3 ^ 1 0 0 0 034&^-C&5 o 

^JiX'HtH:, Boc7?/l, FmocT^/K, ^/V/R^v'/H^ 

as^rfbtb, J;DJftL<«Boc7?/ltfe5 0 Bo cfit-7>^f^^/H^ 
Fmo cft9-7;^U^ h *r v'^/V/K—A'S^r^-fo 

Tia^^i-Xm (BBl) -IS (BB3) £?t5 5£ (16) 

Ig (BBl) : * (12) WSftS^W-StU Jtt^n^VjW, ^ (14) T?^$tb 
SflS^Srfln*., 2 0~6 o'C-esjS^*, 5£ (l 3) ©-fb-a-#J^#5X@ 0 £©fcg\ 

Vj^l. 5XVhX g 5 

V i > V j 

Vh : 5£ (1 2) Xm^tb^it-^^CO^^m 

V i : tfl/ft\<D^>V%. 

Vj : S; (14) x^fh^^m^^/vW: 

It (BB 2) :S (13) <Dft&®^ ^ (15) Xtf £ tbS^^^APX., 2 0-80 

°Cfc*3v^rRjS^-*x^: (16) of^fe^ism r©t#, ©ttiA^/vttfiTfa 
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V k >V j 



Vk : 5$ (1 5) X~7jk£thZ>ik'&y>)<D^/um 



(OCH 2 CH 2 ) m1 OCH 2 ^^ 

G— 4(OCH 2 CH 2 ) m2 OH) g5 
j(OCH 2 CH 2 ) m3 OX 1 ] g6 




J g4 



(12) 



(^•K G, ml, m2, m3 N XHi-hfEicH?] C"X?fo5 0 g4, g5, g 6 
0 ^ g 4 , lgg5^3, 0^g6, 2 ^ g 4 + g 5 + g 6 ^ 4) 



W-S-R 3 (14) 

6 

(5&4> N G, ml, m2 s m3, XifiiffilCp] CT?feS 0 WttC 1 , Br. I i!4R £ H 5 

^t2y^HT--efc5o R 3 f4^*&i~i o<Dmt7km&-x:&z>o ) 

R 2 — OM (15) 




o 
ii 
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,(OCH 2 CH 2 ) m1 -OCH 2 ^~~^ 
G— [-(OCH 2 CH 2 ) m2 OR 2 ] g5 



94 



[(OCH 2 CH 2 ) m 30X 1 ] g6 ( 16 ) 



(G, R 2 N ml N m2, m 3 , XM-OV^Tte, XSECHI] ) 

Ig(BB3) : 3U£50Sf$& 1 OM%i^i:«M©«^7kM-e7K^ 

^ (14) <73{^#)fc*3V^T«, W^Cl, BrW*L<, XR 3 (4^^/VS, 7x^;V 

*fc, ttf^oa*-C> tdf-v'xfwyi^©T;l/ar;Vx- ^Hb^SrWfeS/t*, X©(BB1)~ 
X@ (BB3) SrWA»t)7gbTff 5Jifcas»*UV\ 
BOSfcf©*^ tttt** itusfioxS (Bl) ~ (B3) <DiI«9T?;fc 

5 o 

-f b-g-ft <p) ©sjesk % Tie 
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H 2 C-OH 



CH, 



HC-CX > 

I X 
H 2 C-0 N CH 3 



H 2 C-0(A 1 0) n H 
HC-O v /CH 3 
H 2 C-0 CH 3 



H 2 C-0(A 1 0) n CH 2 



HC-O. CH 3 

I x 

H 2 C-0 / N CH 3 



H 2 C-0(A 1 0)nCH^^ H 2 C-0(A 1 0) n CH 2 ^^ H 2 C-0(A 1 0) n CH^ 



HC OH 



I 

H 2 C OH 



H 2 C-0(A 1 0) n H 
HC-0(A 2 0) m R 
H 2 C-0(A 2 0) m R 



HC-0(A^O) m H 
H 2 C-0(A 2 0) m H 



(P) 



HC-0(A^O) m R 



H 2 C-0(A^O) m R 



H 2 C-OH 
I 

HC-O. .CH 3 

i X ~^ 

H 2 C-0 CH 3 

H 2 C-0-CH 2 -^^ 
HC-0(A 2 0) m H _^ 
H 2 C-0(A 2 0) m H 

H 2 C-0(A 1 0) n H 
HC-0(A 2 0) m R 
H 2 C-0(A 2 0) m R 



H 2 C-OCH 2 
I 

HC-O. .CH 3 

I X 
H 2 C-0 CH 3 



H 2 C-OCH 2 



O H 2 C-0-CH 2 ^) 




HC-0(A 2 0) m R 



H 2 C-0(A^O) m R 



(P) 



HC-OH 
I 

H 2 C-OH 



H 2 C-OH 
I 



HC-0(A^O) m R 



H 2 C-0(A z O) m R 
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«b), (d), oo, © (omm^m) 

Q&tfo (p) t -<>-tf>\ drv-W^ Ti?h-by/K fflsgfern^vv, frx. 

tKtt^it h y 7x11^-7- h y ^htx*^- b y sffiw- b v </-a, 
y?i*, Tkmit* v vj>m<DmmM&t Tm-i&$:(bi\ (di), (hi), ai) ws^s^^ 

<D\,^-fthfrbBOfc£-'&Z>Zt'<:\ ^rtu^tUb), (d), (h), (OlriAtSit^-r^So *fe, _L 
v^, -fb^(p){^b-c^^/w^_h^»*Lv\ fiIM«iLtffl^-Ctiv\ 

(bl), (dl)t*5tt5Wtt CI, Br, I £<9m$R£thZ^nt?^mi : --e& <0 , b< f* CI 
-«5£(bl), (dl), (hi), (il) T?*$tu§^^cDMfiJ^tt, ^fcflfljpgfi&v^, ft-g-#Kp) 

*LV\ MaSiLTIi, 0~3 0 0m?SL<, IW*L<it 2 0~15 0ttfc 
?>„ M^S^P^ » 1 O #~ 4 8 tW& L < , H L < f± 3 0 #~ 2 4 H#W « 



o 

W-S Y (bl) 

o 
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S'MMOSrWfciL Dec, edc«o«^S#6T, N-tFn^^^^; Ki^M 

IJS^/afytt^ fcL<!i*f»t*lT5„ ^*^*^BWHf**©«ffl 
tfrfrr±, IfrfcttRttfcv^ ^*<p)fcS*LX* i e/u£Jl±35SfiF*U<x 3Cm#* L< 
~5^e/V-efc5 0 SJiSMiLTH:, 0 — 2 0 O°C^0* b< N b< f±, 2 0 ~ 1 5 

y TkHfb^- h y £ a, ^utRsi^ i- y * a, w^- h y ? a, mm* y <> a, 7 K^-fb* 

y ?j^cd LT^T%J;v\ W©«ffi#J-^«o. i~5 Olt%^fj 

^!iM»(p)lcM Ltf^yvKl^st t < , S^£f* L < 5 ^v^fc5 0 BOSS 

j££LT«, 0~1 0 0 o C£W;£ L< , Hi^f*L<tt, 2 0~8 0°Ctfe5. SJfcMtel 
0 #~ 4 8 Bfflfl dSfiF* L < , JEW* L<I43 0^~12 »fe5„ Lfc^W3i!ujZli 

«g)> (j) ©g^ife) 
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TO. 01-5 Oli%#|fJ LV\ T^yn^h!) /V#©^fiJ-^fi, #^^lJ|5gf4^V^^^ 
MWoiil^Lt 0. 5 — 5 {^li^WS L- < ^ 3E«ab< fil~4M*(D|EH-e 

JttLTte, -5 0—1 0 0°C^?£L<, JEfc»*b< (i, - 2 0-6 0°C-Cfe5 o ®SH# 
Mftl 0#~4 8B*WaS#*b<, 3tm#*b< tt3 0#~ 2 4B*|WTa>5. i< = hy;^ 

hy^CMbxo. 05~30li%tib!), i^KliO. 5~20li%ffe5„ S£ 
Hit(i2 0~2 0 0W#*L<, JE^£?* L< te, 5 0 — 1 5 0tTfc5 o B0SH#ffl f* 1 0 
^~4 8WfftL<, IfCjif t L < 3 0 ^~ 2 4 S#Fl^fe 5„ *|fftt2~10MPa 
^#^b<, JEI^T* b< i±3~ 8MP at*5. 2 Cfc&fcSJ&^'t'^T V 

^--T^r^P^r^ T^^E-^TSriP^.5»-g'OTV^-=rjEEf4i«rH:ffi!llSf4/j;v>*s, o. 1 
~10MPaf*!), L< (3:0. 3 — 2MPatfc5„ Lfcfc#&ttt&3£©*lW& 

jsr±,T^*=r*^wv\r^*=r©MttWfcfwisr±*iv^&*b< r±i o~4 o% 

T^^e = T7k©^#J^»4s (b) ©litjtLT 1~3 0 Of tfcS©^ 

£ LV\ SMIt Lttt, 0-10 O°C^0^ L<s JEfcl#*L< rt, 2 0-8 0'Ct?fc5„ 

£JS^I410^~7 2WS^L<, Il^4t<i4l~3 6^t&5 0 *fc. 

#(gX (j) tt, :/«K (b) ^7^-7iK£^TMl5ri^§5 0 

gWJto^TIt IfrfcWIRttfcV^ #£L< tip**/— A\ ^ / -yi^W b*i%> 0 

Tl/^-Tmt (b) lu^Lt 1 0-3 0 0lf%WSL<> Hic£?1§; L< f±2 0-2 0 0 

fi*%-C$>3„ KJ«S£ Ltfi, 50~2 0 0W*L<, 8 0 - 1 5 0 WH^f* L 
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V\, RJESHfrHlcoV^W^ 10^-24 B*|BJ)&S#S L < , 3€tc£?;£ L < « 3 0 #~ 1 2 B#Hg-? 

((e)OM3t*"fe) 

^iK^§*T-7i^T5 Kf*^#fcfet, m^mmRx^mm-rhv^j^mmt^x, mum. 

2 0~1 2 0°C^fc5„ RiS^Wfil 0^~4 8^PhT^0^l.<, J5«*L< fi 3 0 ^~ 1 

_hW;£L< N MfC^f^ L< »#^e/P~5 O^/k-e&So fclfcUmtVXl*, 0~2 0 0°C^ 
L< .HW* b< J3\ 2 0~1 5 0°CXhZ> o fcl&mfflfel 0^—4 8 f^W^ L < ^ 

iw*L<tt3o^~i 2B#p^-efes 0 ±m^tcfc&m*mi&(Dmm^mcxmwiL-x-k£ 

JhfB-^-f 5 K#fi N TIB— jRiS<el)fc, -bH$<o<gk (J)OT 5 ^*SJES**S r iTf1>#* 
L < % JEW* b < 5 *;VT?fc5. ttm 0-2 0 0 "Casgf £ 
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N — OC 



o 



II 



Q-N (el) 




(q nmmm 1 - 7 <o^b***sr^f « ) 
(( f 

#A¥Sr*T 5ifc-e, T/i^fc K#(0Sr#5 - #-e£ 5„ ^«b(b)ofi3tttJhi6o® "9 

d»e>s h y * ^ y vj*. *MQ?r v v fomtu v * a n -rhv h 

-3 0 0°CWli;L< s Mt-^T* b< tt % 2 0-15 O^C-efeSo R^H#Pb1«1 0#~ 4 8B# 
IWtb<, 5l:0SL<ii3 0^-2 4NpISt?&So 

&x-Rjfc&ft? r.tt?T-fe^— /v#Sr#sr. i^-e#§ 0 HJSMiL-rtt, o~3ooW 

L<,JCtE$FSL< tt, 2 0-15 OtffeS.SMlll 0£— 4 8^Rgw^u< > 
;§; L< ft 3 0^-2 4l^|ffl-efe5o 
(f3)3rfl§v^5»-a-r±, (a), (b), (d), (hX (Ofc L< r±(k) £(f3)&KJS£-£S r t -eT-ir^-/H* 
(a), (b). (d), (h), (Ot>b<riao©fil3ttcov^Tf±tfriS©®o-eS)So fts) 

(b), (d), (hX (i)% L< tt(k)t*M-5(f3)©ftii*«l^tts <f IX > XlcffSK 
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it, 0~1 5 0°Ctfe5„ SJ^RBfil 0£>~4 8B#^TO*U<, II^L<ft3 0^~ 

7A^t Kffett, Ti?^— /W££rO. l~5 0%©*gs«iU U >^ ffiEBK 

0#~2 4B&MaS#*L<, I!-&4L<tt3 0^~l 0B#^-CfcS o U"CffoT 



OR 1 OR 1 OR 1 

MO(CH 2 ) t -CH W-(CH 2 ) t - c N H H 2 N(CH 2 )t-CH 

OR 2 OR 2 OR 2 

(fl) (£2) (f3) 



OS*. R\ R 2 «^^l~3(D^7f<*S-t?fel9, -t*b«h,H— ^oTi IftotV^ 

{4 CI, Br, I J: tJjB&StlS^n^JS^fc?), t ti 1 — 5 ©S&CTffcS. ) 
(<c)©«3fc6r8e) 

(c) ©^/v^^bflctt, (b) fc^*uT«©^T{b#Ji£j££-£5££T?#3 

-3 0 0°C^W*b<> JEte#£L< f±, 2 0-1 5 0°CXfoZ> o 0#~4 8 H# 
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5;>\ v-^ n^^V/V7 5; >\ x^/-/V7$V, ^o/V-;V7 5^ ~f & J —JVT 5; 

tfi#tffc*b5o rtt&© i §7 5 y^it Ltfflv^'bSv\ 
K "C MFtt b X t J: v \, 
S 

CH 3 CH 2 0-C-SK (cl) 

«M5itm5„ ^ro£#:|8MiSffi, *'!)7;>=Sfuy^!)3-;vt^i}:©yy 
Stt*s»i#*^So r<Dfc&, ^HSM©* a y 7/^wy^'J 3— /V*. 
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feKfe 'H-NMRfeitfGP C^fflV^fco 

< 1 H-NMR©M^> 1 H-NMRMttt, U^M^v"—^^ M JNM-ECP400 %M 

( G P C ©^-ff ^"fe) : G P C ^|»f W> G P C v-X L-T SHODEX GPC SYSTEM-11 

SUf^ffi irh^tFn??^ ^S3t :1ml /m in *7^: SHODEX KF-801, KF-803, 
KF-804 (I. D. 8mm X 30cm) # y ivM : 4 0 °C $?ttJ3ff : RI X 8 -^^Vv* : lmg/g , lOOul 

gpc a^fitt-«> n^m7fmmt\^^-mpfi^^, mm^^^^h^<—^9^> 
tzM ^xmrn^m^xm^tc* 4 >t°—?x column Rx^miam^^>bi^mmr^x<D 

7k^m<D»mt, 3)~?V-7j ^^-r-7k^-W+ ho-A • T7 S 8/3-2 Ol) 

(HifeM i ) 

1 0 0 0 0 (DiMS) 

mmm 1 - 1 ) 

i&j£th ^mB^^a^W. W»#Lfcl 0 0 0ml«777n^2, 2-^^/W- 
1, 3-^y7>--4-^^;";H3 2. 2 g(l.Omol), MJ h=¥v- K2 8% 

^7-;Ht2 3 1. 4g(1.2mol), Y 5 0 0 m 1 M^L, ^ljf£n£t 6> h 

;V?pDK126. 6 g (1.0mol)&}iTl!4- ; SrJlV^ 2 R^^tfTilT HI- 2 
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JS£-Srfc 0 Rj^m^m.mm, ^WftfiKb.p. 93-95°C/266 Pa)U 4- (^^/V^W f 
/v) —2, 2-^5vi— 1, 3 9^Sr#fc 0 

'H-NMR (CDC1 3 , ft^M TMS) 8 (ppm) : 1.36, 1.42 (3H, 3H, s, C(CH 3 ) 2 ) 
3.45-3.57(2H, m, CH20-C(CH 3 ) 2 3.73-3.76(lH, m, CHO-C(CH 3 ) 2 
4.03-4.07, 4.28-4.32(2H, m, CH, Q-CH,Ph) 4.57(2H, q, -CH,Ph) 
7.15-7.40(5H, m, -CH 2 Ph) (P htt7x=;H^f) 

mmm 1-2) 

lLtf— # — 1 - 1 -CMMLfc4 - — 2, 2-*?*?-A^-l, 

3-v ) tdfy7>'2 2 2 g(l.Omol), rc^y— /V2 5 Om 1, ^W*4 OOml Srff-?) t X) , 

^> *tftthy!>AT?pHS:7. OfcWfiEU ®*#J 3 -17- K 1 0 0 0 j flfrfoffc;^ 

'H-NMR (CDCls, rtSP«!pTMS) 5 (ppm) : 3.50-3.71(4H, m, CH.OH , CH,Q-CH,Ph) 
3.86-3.9K1H, m, CHOH) 4.54(2H, m, -CH,Ph) 7.27-7.38(5H, m, -CH 2 Ph) 

mmm 1 - 3 ) 

mm, iw^ifttfca 0 o m 1 ^77^=^3-^^^ 

1, 2-7"n^yi;t-;V2 7. 3g(0.15mol), Jft*^xi/I2 7g, ^ItMJ!7^0. 
9 g(39mmol : 26mol%)*^)Px., ^1 3* ft #5 b^feJS"^ h ]) !>A^gf§^-e^-e^ 

0 0-1 5 0 o C, IMP aOT©i±^f if L^y^^Kl 4 7 3 g(33.5mol)^Difcf , JE 

8 5 % y >m&mm^Tp h *■ 7 . 5 kme u TfBft-a-#Kpi)&#fc 0 

X H - NMR (CDCI3 , ftffigip TMS) 5 ( ppm ) : 3.40-3.80(901H, m, -CH 9 Q (CH£H 2 0) m H, 

CHO(CH ? CH ? Q) m H, CHaOCHaPh), 4.54(2H, s, -CH,Ph) 7.27-7.38(5H, m, -CH 2 Ph) 
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GPCM ; 



ifcTO^*(Mn) : 9978 



fi*W:fr^F-*(Mw) : 



10171 



#^-m^(Mw/Mn) : 1.019 



v yzfft^-m. (m p ) 



1 0 0 4 4 



ffcTO^^iCMn) : 9865 



m.-m.W-W^MMvi) : 10114 



#:9-fScit(Mw/Mn) : 1.025 



t°— ^ r- s/^OT* (Mp) 



1 0 0 4 4 



H 2 C— OCH 



HC-0(CH 2 CH 2 0) m H 
H 2 C— 0(CH 2 CH 2 0) m H 

(p1) m=lt112 

WJl -4) 

SJtfh mm»k%&^, mWm, Dean-stark !\ ^TfrW^tt bfc 5 0 0 m 1 ^LjS^ 9 
X=<— ±!2<b^3(pl)gr 10 0 g(lOmmol), h^cn>-3 2 0 g SrttiA^ ^Pft&S^E £ -fr, ^C^- 
£*#&|&*Lfc 0 M^rftiP^ MJx^T^Vl 0. 1 2 g(lOOmmol), ^ ^^A^^H 
^taJJK6. 8 7 g(60mmol)^^Px, 4 0 'CicT 6 H#n^M £*fc G gOS«;5>M> 6» 

jaaetK mm^^m, mwm, w^spw&ttLfcs o om 1 %&-7?x=i^&^ -t-h 

V t>^^ f=5r->K2 8%^^y— /U^^l 9. 3 g (100mmol)<£rjjP X.» 7 O "Cr 5 6 B#Bg505 £ ^ 

fc ^v^ts^--^*^ i> H — K7ooj mmitmumm^^tm:) % 2 7 s *n?u 

0°CT?lB#P^ift#U«©^ h y b^r^ K«r^*M$« 0 S^^^5iam> 

lirS^rlL tf— # — ft&^mM^^S 0 0 g,^=^-y-^3 5 0 g ^MTlXgntfr*: ft otz. a 
t)ftHbfe^ H SrlL tT— #-^)HJfeU M^^/U4 0 0 g ^iiT4 0°C^TjPfi^?^, 
^ ^ri^-^3 0 0 g ^pxTSM#£itv\ WtBLfcilrllMEu IfcJfeU Tta{k^( P 2)Sr 
#fc 0 

1 H — NMR (CDC1 3 , I*lgMJf2pf TMS) S(ppm): 3.38(6H, s, -CH,) 

3.40-3. 80(901H. m. -CH 9 Q ( CH,CH 9 Q) m CH„ CHO (CH,CH, Q) m CH, , CH,Q CH,Ph 

4.54(2H, s, -CH,Ph) 7.27-7.38(5H, m, -CH 2 Ph) 
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GPCM; 



f^WKMn) : 10320 



10551 



#3Hfe£(Mw/Mn) : 1.022 



tf-^byWl (Mp) : 10390 



SW^WH^iCMn) : 10128 



MAW-^ft^MMw) : 10452 



#^l&:S(Mw/Mn) : 1.032 



tf— ^ hy/^fi (Mp) : 10390 



i 2 c-och 2 hQ> 



HC-0(CH 2 CH 2 0) m CH 3 
H 2 C— 0(CH 2 CH 2 0) m CH 3 

( P 2) m = ^1 12 

(»l-5) 

Mfh Wi> Xt>^iPf ^# Lfc 5 0 0 m 1 7 ^ ^ 

4£l(p2)£l5g, 5%x-?7^^^*— #'^(5 0%^7J<p b b)1 5 gSrttjA^^ S*iftt, 

J — ;>3 0 Om 1 , n^t y 1 5 0ml ^Bx."C#fiU 52~5 5 0 CTrI^i-lS 

m^tCo §ISl'S|if^5 Oml, '^MM'S Om 1 ^P^tT^Df $ ^fco #6>ttfc^ H 

ft«fcU TfB-fk^(p3)^#/c 0 
'H-NMR (CDC1 3 , rtM^^ TMS) 6 (ppm) : 3.38(6H, s, -CH 3 ) 
3.40-3.80(901H, m, -CH 2 0 ( CHqCHp OL CH 3 , CHO (CHoCH, 0)„.CH, , CH..OH) 
G P Cftm ; m^^*(Mn) : 10069 MW^ft(Mw) : 

10227 #5>M(Mw/Mn) : 1.016 ^ h y (M p ) : 10351 

<t°~^{$> §5:W^*(Mn) : 9860 a*TO^*(Mw) : 10294 

#£-f$Cit(Mw/Mn) : 1.044 t°— ^ hy^ft^*. (Mp) : 10351 

H 2 C-OH 
I 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 
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(p3) m = $t)1 12 

(MMffl 2 ) txsU— hWmi (b) , Y=CHj)©-g*J& (R = ^^/V*. A 1 ©, A 2 0=^ 
3c^^3-Vl/m, n = 0 „ 3H=-*jRj 1 0 0 0 0 ©#£0 

M££ff\ M?fc#jA#-1S\ »^ Dean-stark f, OTfrSPW £tt Ufc 2 0 0 m 1 9 
*=>^±m<k&m(p3)Z 2 0 g(2mmol) > h/1^^7 5 g SH±j&3* N #R!l&®i5fL 
l&*Ufc 0 hyxf;V7?yi. 0 1 2 g (lOmmol), ^yxwy|^ny 

KO. 6 8 7 g(6mmol)^*OX^ 4 O'ClCT 6 B#|SK XiC 5 0 TCt? 1 BfrlWRjflS £i£fc 0 Rjfe^Sr 

35fi&, 5*«r^K*3W rafa-7-Kioooj (Sfp^^x^^ttM) £ 1 . o gAp 

3£*fc„ RmW^^M^, tfMfc&S 0 0m l tr— # ttii^, S^^/H OOml, — 

=SftV 1 5 0ml ^Dit H B H ff^ofc 0 ff(«LfeiWilr3 0 0mHf-*-^liU ^ 
^9vH 0 0m 1 SrAPx"C4 0°Ct-C*?S.?^?#, ^t^l 0 0m 1 ^AP^-CMJIW £rf? 
W&rWLfcl&AfcilHBU tfejfcU TlE^fU- h#: ( P 4) £#fc 0 

'H-NMR (CDCI3 , ftgp$f3fl TMS) 5 (ppm) : 3.08(3H, s, -SO,CH,) 3.38(6H, s, 

-CH3) 3.40-3.80(899H, m, ~CH,Q (CH,CH, Q)„ CH 3 , CHO(CH 2 CH 2 0) m CH 3 
4.27-4.44(2H, m, -CH,Q S0 3 CH 3 ) 

G P C frffi ; < * J > tT— ^ ) IfcW^itMn) : 10054 fi* W^T-fi(Mw) : 

10214 #^ifeit(Mw/Mri) : 1.016 t^h^^i (Mp) : 10442 

<*-*&m ifcTO#^*(Mn) : 9778 fi*sp*&^*(Mw) : 10252 

#MS(Mw/Mn) : 1.049 fc°— ^ fy^fi (Mp) : 10442 

o 

H2C-OSCH3 
I 6 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH2CH 2 0) m CH3 
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(p4) m = $*H12 

mmm3) r^ymmn (j) )<^^ (R=*T^m, a i o, a 2 o=^-^>^ 

^U>m, n = 0, ^fffllOOOO©!^) 

Sj£fh ^OT^P^ttUfc 1 0 Om 1 %)&-7 7*=t^ ±.m* *s\y- M*(p4)£l 

g (O.lmmolX 2 8 %T ^^=-T?K 5 0ml SrttjZ^ 5 0 3 6 H#P B ^# L,fc„ 6 5 °C 

*Px., ^pp^/VAI Om 1 }CTttffi£:3|lWTofc 0 Wfeftfc* * * ^/VAf^Wt b y ^ 
A-Cijfe^U ^nn*/VA^W*Ufc: 0 #fettfc«i«{c:-.^^->-^ 1 0 0 m 1 Mx. 

XWfcWtttftW WffiLfc,M£«IBU ffc^U Tf3T5/#: ( P 5) <H#fc c 
'H-NMR (D 2 0 , rt§(5^^ H 2 0=4.7ppm) 5 (ppm) : 3.38(6H, s, -CH 3 ) 

2.93-3.1K2H, m, -CH,NH,) 3.40-3.80(899H, m, -CH,Q (CH,CH, Q).XH,, 

CHO(CH 2 CH 2 0) m CH 3 ) 

H 2 C-NH 2 
I 

HC— 0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(P5) m = $tJl12 

(M#!l4) T^xt: K#:(l¥l (f ) (R = ^5v^ A x O^ A 2 0=^=3rV^ 

fl/Vl, n = 0 , ^m.m 1 0 0 0 0 <Dm& 
WJ4-1) 

ifi^fh Mmtk^te^, mWm, Dean-stark f\ X^Sf ^#U2 0 Om 1 7 
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X=2^±.m* VW- M*(p4)§rl 0 g(lmmol), h/^>4 0 m 1 &ffci&3^ jP#&»iS3-£\ tK 
a*#3*R**U M-^b/Co Mfh MHfR*;#}A^f\ Dean-stark f, 

R^*PW^#bfcl 0 Oml ^lg77^3^ 3, 1 -?°u;<y— /H 4. 

8g(0.1mol), 4 0 m 1 2rft&^ M3fi$S £iir, tK^^**I^* bfc D M^£P 

MJ^AO. 3 6 g(15.6mmol)^3Px, tfiti)»t5ST* 2 mmMW^fco 

^SAL> 1 1 O^-ei 2H#HgS0&£-t2:fc 0 H«^r4 0°C*-e^«, -f^-^^m7K0. 3 
6 g(20mmol)ttx.T 3 Oftmnik, 2 0%tS*5 Om 1 ^Pi, 8 5 % y ^^JB^TtR 

t^PP^^giL, MffiSr^TofCo ltlilg^M^^/V5 Om 1 ^AP^r*PMfi?#> 
^1^5 0m 1 £#PxT$fll£Wf±i£*fc 0 #bnfe#&fi*«SlU Si^5 0m]* 
ftxtJDfiW, — ^tV5 0m 1 £AP;iTMfeH H HWm£*fc 0 £<&Si*»tSW£*r 3 IS 

'H — NMR (CDC1 3 , rtMI^TMS) 6 (ppm) : 1.20(6H, t , -CH 2 CH 2 CH (OCH 2 CH 3 ) 2 ) 
1.88-1.92(2H, m, - CH ,CH, CH (OCH 2 CH 3 ) 2 ) 3.38(6H, s, - CH, ) 

3.40-3.80(907H, m, -CH 2 0 (CH 2 CH 2 0) m CH 3 , CHO(CH 2 CH 2 0) m CH 3 , -CH,-Q-CH,CH,CH 
(OCH,CHQ 2 ) 4.64(1H, t, -CH 2 CH 2 CH (OCH 2 CH 3 ) , ) 

G P C #tff ; ifcTO^fi:(Mr.) : 9898 fi*TO#T-#(Mw) : 

10076 ##tfe*(Mw/Mn) : 1.018 ^hyWi (Mp) : 10215 

<tT— ^^flc> t5cTO£^*(Mn) : 9297 M¥*&#^ft(Mw) : 9932 

#4>mffi(Mw/Mn) : 1.068 fcf— * hy^fi (Mp) : 10215 

H 2 C— OCH 2 CH2CH(OCH 2 CH3)2 
HC— 0(CH 2 CH 2 0) m CH 3 
H 2 C— 0(CH 2 CH 2 0) m CH 3 
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(p6) m = $*J112 

mmmA-2) 

#btb/tTir^— /W*(p6)©4 g£2 0 0 m 1 \f— - fifrV t 5, -f ^^^fek 8 0 g 
« tSl6gtttt»^ 3 0%7kMik-t h V frA*»StK:-CpH&7. p 

^PB$;VA^iU M^^ofCo H«cWny3 0ml, ||if^3 0ml 

2 0 0ml tf— ^ff-D i: tK h/V^>-3 Om 1 , f£®?:x^/V3 Om 1 ^Px.-CMSi^iK 
-^1^6 0ml Srjbn^.r|***l¥A#ftH**% ttlfcU ttifcU TlBT/l^fc K{£ (p7) 

'H-NMR (CDC1 3 , rtg|5fI5pTMS) 6 (ppm) : 2.65(2H, m, CH, COH) 3.38(6H, s, 

-CH3) 3.40-3. 80(903H, m, -CH 2 0 (CH 2 CH z O) m , CHO(CH 2 CH 2 0) m , CH,OCH,CH,COH 
9.78(1H, m, CH 2 COH) 

9 

H 2 C-OCH 2 CH 2 CH 
HC— 0(CH 2 CH 2 0) m CH 3 
H 2 C— 0(CH 2 CH 2 0) m CH 3 

(p7) m=$J112 

mmm 5 ) 

1 0 0 mM V I'M 2 TkSf h U ? ASSflfc 5 0 m 1 4^ 9 sT / b U t K n {5 5 Bft"^ h U 9 A 

6 3 m g (20 mM) £«TM£i2:fe 0 r. <D?£$? 1 m 1 ^ OVA (ALBUMIN, CHIKEN EGG 
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^4^4^") 5. OmgCO.lMinol), 7;Vrt K#(p7)l 0 OmgiJPt, 1 2 BfPflR 

*1«2 0 m 1 m&fc®%>-(*2ft3 0#iP?abfc o iOMSS- Kf->^«it h 

H^U7^y;V7? K^S^S) (4-2 0%) ^tffbfco MttCBBtfeTffo 
fc Q fk&SrBI 1 (H^lh, (A) ttOVA+7/VTt K*, (B) « OVA (C) — # — 

(Bio-rad Broad range SDS-PAGE standards) ""Cfo 9 s ±# i b£r J F-it 201000, 130000, 94000, 
48600, 36400, 29800, 20600, 6600 (D^>- FtT^i - ., 

^frlibtDffi^ (A) ir^T, MWO V AcD^^ Ftt?§#1i:-f\ OVAl^fcfc!) 1~ 

1 5fimo{b-^fe(p6)©tfiftS:S:(tfc:^}ctiai-5^fto/^^ K««£tifc 0 

mmm e ) 

(il«6-l) ->7; MJ t KPB5it h P 3mg ( 2 O mM) Sr^^^— 

5 0ml i 2 m 1 TA-T 5 ' fc Kf*(p7) 0 . 5g, n - /f^7 5 V 

5 0/z 1 ^JjP^TM-ei 8B#M^^fc 0 MSrfTofcm, ««l»cfc^ 

nn^/VA2 0mK 2 0 %«tR 2 0 m 1 Sr*nx.Tttm§rfTV\ £ ©ttOTfl^ 3 ml* 9 ig 

0ml »X-CiPWm, 0ml ^PxtM^JftBSt, »Lfc 0 

#&tbfc*S*Srl 0 0ml tf-#' 1 ?), 0ml &#P£T2JPfi^?iL 

y2 0ml^MTfe a B H Wff|ii^, JtSu *fc*feU TIBft^ ( P 8) Sr#fc 0 

H 

H 2 C— OCH 2 CH 2 CH 2 N(CH 2 ) 3 CH 3 
HC— 0(CH 2 CH 2 0) m CH 3 
H 2 C— 0(CH 2 CH 2 0) m CH3 
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(p8) m = j&112 

mmm 6-2) ^mmmm^mm) 

&!&\,1t±m{k&to (p 8) 1 2m g £f+<9 t 9, 100mM!Jy|l»(pH=8. 8) 
lm 1 SrJPxT, 7 SWtftTl 2B#rflm#bfc 0 W*&M£lJHftl*Tlfc, GPC SlJ^irfifo 
fd„ ^*^@2, H2ttfl5^ft (p8) cDM^S&f-^7°/K^ GPC ^-r— HI 3 

(p8) roAqs^^^^/K^ gpc f-^r— h-efoSo 



Shearwater Polymers, Inc. «fc f? fA b/t^^*,^ 1 0 7 0 0 ©TfB-fb^^l(p9)& 1 0 7 m g 
W-Ditl, n - -f^jVT ?yi0M^PP aM'A 1 m 1 &iq *.-CS»T? 1 8 B$|BJJft# bfc, 
^r2P*M^ SHtU ii«IS(e:il5^rn^/V2 0m 1 &M7CXMm.WB&. 
Oml^Oitlti^tU^^ 3ftlfebfc 0 #f)*lfcifei% 10 0ml t'-^-^i: 9 , BB: 
xf;V2 0ml S:Anx.TAPia*#P«> ^^1^2 0ml Sr*Pit.-C3fe*«rl¥ie*fW**. *BU 
ft«U TIB^fe( P 10)^#/c o 

HO HO 



OfctMfl l ) 



i ll 




NCO(CH 2 CH 2 0) m CH 3 



NC0(CH 2 CH 2 0) m CH 3 




NCO(CH 2 CH 2 0) m CH 3 
HO 



NCO(CH 2 CH 2 0) m CH 3 



I II 

HO 



(p9) m = ^118 



(plO) m=if$118 
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-a^LfcJilB-ffra-^l (p 1 0) ^ffiV>, »M6 - 2 i:|lcm^SrtTV\ GPCaiJ^&tTofc 

is^^0 4 N 5^-r„ m4mt^m (pio) (Dmtm-f-^^tD gpc k m5« 
(pio) ©ip^-y-^^yv© gpc ^-y— h-e&5 0 

— 2j\ 04, 5®»*a»fe, ifc««© (plO) -eft 1 / 2 2 5%^LX*5 9, 

? w^^ft^^^f ftt&m^V ^^vyjfy Mfc^f uxv^: i*s*$tb 

fee 

= 0 , ft^-mm 1 9 0 0 0 <DW&) 

mmm 7 - 1 ) 

mmm 1-3 tm^tm^x, xfw^^ K2 s 5 0 g(64.8moi)&ti:5&^ TSMb-a^ 

(pll)«r#fc. 

: H - NMR (CDCI3 , PimMm TMS) 5 (ppm) : 3.40-3.80(1733H, m, -CH,Q (CH 2 CH 2 0) m H, 
CHO (CHoCH, Q)„H, CH 2 OCH 2 Ph) 4.54(2H, s , -CH 2 Ph) 

7.27-7.38(5H, m, -CH 2 Ph) 

G P C#*f ; <p< ^ ^ > *^P*S^*(Mn) : 18521 S*TO^ft(Mw) : 18758 
##t$Cjt(Mw/Mn) : 1.013 ^ h^WI (Mp) : 19108 

^^:#:) ^TO5>"7-*(Mn) : 18403 fififlZJ^-^iOdw) : 18913 
#3>ffcJt(Mw/Mn) : 1.028 fcf— ^ hy?&Hk (Mp) : 19108 




HC— 0(CH 2 CH 2 0) m H 
H 2 C— 0(CH 2 CH 2 0) m H 



( P 11) 



m = $*j216 
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MMM 1-4 tWi C^f^(C-Cs (pll)S: 10 0 g(5mmol), h/V;r.>- 3 2 0 g , h JJ xf;!/7 
5^5. 0 6 g (50mmol), ^ * Vgft^ p!) K 3 . 4 4 g (30mmol), th!)">A^ h *c 

is F 2 8 * y 9 . 6 5 g (50mmol)£J^-T, TfB<fhl^(pl2)£r#fc 0 

'H-NMR (CDC1 3 , rtMI^TMS) 5 (ppm) : 3.38(6H, s, -CH3) 
3.40-3.80(1733H, m, -CH 2 0 (CH,CH, OL CH 3 , CHO( CH 9 CH 9 OLCH, , CH 2 OCH 2 Ph) 
4.54(2H, s, -CH 2 Ph) 7.27-7.38(5H, m, -CH 2 Ph) 

G P C ft$t ; (U^t'—f) t¥^I^?-t(Mn) : 18365 **TO^T"*(Mw) : 18602 

#^M(Mw/Mn) : 1.013 fcT— ^ h t (Mp) : 18992 

<fc°— ^{#> #c¥^I^*(Mn) : 18290 fi4TO^*(Mw) : 18861 
##t^(Mw/Mn) : 1.031 t°— ^ Fy^fi (Mp) : 18992 



HC— 0(CH 2 CH 2 0) m CH 3 
H 2 C— 0(CH 2 CH 2 0) m CH 3 

(p12) m = $*)216 

(«^!|7-3) 

^ifefj 1 - 5 1 m ^mm^x, rm^mpi^^mco 

'H-NMR (CDCI3 , fagftWM TMS) 5 (ppm) : 3.38(6H, s, -CH 3 ) 
3.40-3.80(1733H, m, -CH,Q (CH,CH, Q) m CH 3 , CHO (CH,CH, OLCH, , CH 9 OH) 
G P Cftffi ; <^ 4 > m^ft^MMn) : 18395 ltftTO^*(Mw) : 18632 

^#tfcS(Mw/Mn) : 1.013 fc°— ^ hy7°^T-* (Mp) : 18989 

<t?-^#:) ifcTO£-^*(Mn) : 18146 M*TO^*(Mw) : 18750 




53 



WO 2004/046222 

#:&M(Mw/Mn) : 1.033 



PCT/JP2003/014844 

9 hy^fi (Mp) : 18989 



H 2 C-OH 
I 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH2CH 2 0) m CH3 

(pi 3) m=&]216 

mmm s ) 

#/i^^i/vW*:(i|II(k) ) x st) 5 ^^^^^ Kxxr;v*(il (a) (R = ^5Vi- 

A'O v A 2 0=^=*rv^^W-^X, n = 0 N ^lftl 9 0 0 0©i^ 
i&£th flt#*& Dean-stark f% WW^#Lfc2 0 0m 1 *g77 

_hfB<fbl^3(pl3)& 2 0 g(l.Ommol), TO"^ h^A50mg, hA-rVl OOml 
MH^*, *#£##l&*Lfc 0 Kj£^«^V^7V||l 3 7mg(1.2mmol)^P 
i 1 0 5 0 Ct?l 2B#P B 1RiS$*fc 0 SJSI#T^, HJfe«4 O'C^JftiPU N-fc Fo*^ 
^^i^f 5 K 1 5 Omg(1.3mmolX u^3c*s A* % JViSi?^ 5 K 2 8 9 m g (1.4mmol)^riP 

;l/5 0ml ^JPX^, ^^ri^-Vl 5 0 m 1 ^PxT^.lMffi £*7to flfffi UfcifeSi £ 5& 
U ^h b h*TO^^/H OOml Sr*P^X*PJa^fi|#> OOml SrJP*."C|fflBI*ft 

1 H — NMR (CDC1 3 , rtSRaUPi TMS) 5 (ppm) : 2.07(2H, m, -OCOCH 2 CHoCH 2 COON-) 
2.50(2H, t, -OCOCH,CH,CH 9 COON-) 2.72(2H, t, -QCOCHoCH,CH 9 COON-) 
2.84(4H, s, succinimide) 3.38(6H, s, -CH, ) 3.40-3.80(1731H, m, -CH,Q ( CH,CH, Q), 
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CH 3) CHO(CH 2 CH 2 0) m CH 3 ) 



4.10-4.30(2H, m, -CH,OCOCH a CH g CH g COON-) 



H 2 C-OC(CH 2 ) 3 CO-N 



O O 



II li 



b 

o 



HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(pi 4) m = &j216 

mw\ 9 > 

p-^l>P7x^-^h#:(«fI (d) )<D^m (R = ^9="/^ A x O, A 2 0 = ^ 
^--y^^-u^m, n = 0, ^i!^1 9 00 0©i^ 

filtfK mm^^^-m, mWm, Dean-stark 1\ Wft*Pf ^Wc2 0 Om 1 7 
^3^_hiB-ft:^^l(pl3)Sr2 0 g(l.Ommol), h/VxVl 0 0ml £r£t&^ MWMU^^- 

;H 0 0 m 1 ^APitfcfL — 3-^2 0 0 m 1 & JniLTMSTflf ft^fc WtB Lfc!£J|£5 
©U I^S-f^St^^l 0 0ml £#P;tTMgJ§«L ^=3rf-^l 0 0ml 

as^*— hfl£(pl5)Sr#fc 0 

'H-NMR (CDC1 3 , TMS) 5(ppm): 3.38(6H, s, -CH 3 ) 

3.40-3.80(1731H, m, -CH,0 (CH,CH, Q) m CH 3 , CHO (CH,CH 9 Q) m CH 3 ) 
4.30-4.50(2H, m, -CH 2 OCOOPhN0 2 ) 7.39(2H, d, -Ph N0 2 ) 
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8.28 (2H, d, -Ph N0 2 ) 

H 2 C-OCO^~^-N0 2 

HC-0(CH 2 CH 2 0) m CH3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(pi 5) m = $j216 



mmm i o ) 

ik&m (p) (D&m (R = ^^VS, A j O ^ A 2 0=$-*~>^?-U^m, n=^15, ^T-ft 
JS19S00 

MtK S**#3i*f, Dean-stark «\ RVftSPff ftftLfc 6 0 0ml 

^="^H51J7- 3 -e#b;frfc'ffc-^$3(pl3) : §r 6 7 g(3.5mmol) N h;l/xy4 0 0ml Srttii^-s 

J—^mmo. 4 1 g(2.1mmol)&JPx., 7 Otl:#fiL, U V^ft-ffV^ft^ & h 

* & y ~JVM&mm 2 0 0ml Lfc„ iOgi^r 5 L h ^ l^— :/~tfc3i3K 

Srt^li6If> ioot;t#fiu i o o ~ l 5 o °c > i mp a ^TcDH^-e^^v-^^- 

3rS/K9. 2 g(0.2mol)rtx.fc^, HlC 3 B*MK*S*l*»tfc. UVt 
K^f^> W h/io^SrBfc*^ 6 0°C^£PL-C8 5%y yi*Si(:tpH £7. 5 
fcfliSEU TMb^( P i6)^#fc 0 

1 H — NMR (CDC1 3 , F*3lB;BC3£ TMS) 6 (ppm) : 3.38(6H, s, - CHj 

3.40-3.80(1853H, m, -CH 9 0 (CH 2 CH 2 Q) ni CH 3) CHO(CH 2 CH 2 0) m CH 3 - CH, Q (CH 2 CH 2 0) n H) 
G P CjfrW ; (*>Cyyi—jr) WaWft^miMn) : 19153 S*¥*&^*(Mw) : 19462 

#^-M(Mw/Mn) : 1.016 h yffrf-M. (Mp) : 1 9 6 1 2 

(tr— ikTO:?>^*(Mn) : 1 8 4 7 3 fi*TO^*(Mw) : 1 9 0 8 7 

56 



WO 2004/046222 

#*#1Kft(Mw/Mn) : 1 . 0 3 3 

H 2 C-0(CH 2 CH 2 0) n H 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

( P 16) m = $|216 n=$l15 

mmm 1 1 ) 

^i/U—hmmi (b) , Y=CH 3 )0^ (R = ^9VVK, A'O, A 2 0=^-^r^^^^*, 

n =#5 1 5 „ ft^-mm 19500 (om-h) 

mSfK JIWMls Dean-stark f\ StF^iPf &#tfc2 0 0 m 1 ^77 

*=^_Lf2<fb-a-fe(pl6)3r 1 0 g(0.5mmol\ F/^y7 5 g £f±}A^ APiSS^ TR^-^r* 
$&|&*L7t 0 Ml, h Uif^T^yO. 2 5 3 g(2.5mmolX ^^^;^^n 

!)F0. 1 7 2 g (1.5mmol)^APx., 4 0 °C\CX 6 H#^, Jj 5 0 1 B#F«1RJ£ £ -frfio 
fR^^lf, ^t^ffi^g^y-Kl OOOJ ^0. 5 g#Px, 6 0°Cl?lB#P9il#U 

%3 0 Om 1 fcf~ # — ^-f±?i^> i^:n^A'5 Oml, Om 1 Mitir&ffo 

fc HftUL-fe^^ H «r3 0 Om 1 fcf— *®U 5 0 m 1 ZM^X 4 0 °CfC-Cf)P 

m.mm&> 5 o m 1 ^Ditssiw^ff v\ wtUbfcM^a^iiSi, §ysu tib^ 

S/W- hflc ( P 17) £#fc 0 

'H-NMR (CDCI3 , l*lg|5^2p TMS) 8 (ppm) : 3.08(3H, s, ~SO,CH,) 3.38(6H, s, 

-CH 3 ) 3.40-3.80(1851H, m, -CH,Q ( CH,CH, OL CH 3) CHO(CH 2 CH 2 0) m CH 3 -CBjO 

( CB,CH, Q)„SOOCH,) 4.37-4.39(2H, m, -CH 2 0(CH 2 CH 2 0)„. 1 CH 2 CH20 SOOCH 3 ) 

G P Cftm ; mWA^MMn) : 19253 S*TO^4(Mw) : 19601 

##1&j£(Mw/Mn) : 1.018 tT— ^ b (Mp) : 1 9 7 7 0 
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<fc°— WWftTMMn) : 18400 S#TO^*(Mw) : 19140 

##M(Mw/Mn) : 1.040 \f—? h y^ft (Mp) : 1 9 7 7 0 

o 

H 2 C-0(CH 2 CH 2 0) n -SCH 3 

I o 
HC-0(CH 2 CH 2 0) m CH 3 

H 2 C-0(CH 2 CH 2 0) m CH 3 

( P 17) m = ^216 n=$J15 



(MM 1 2 ) 

7/V7tKfiI (f) )C>-a-j3c (.R = ^f-/>&^ A 1 ^ A 2 0=^-=^i>'^^^>S, n = 
815, ft^-mm 1 9 5 0 0 <DWi& 

mmm 12-1) 

tBjEth Dean-stark f\ Rtfft*Pf *#Lfc2 0 Oml 

^ a^JifE^ i^U— r>#(pl7)£rl 0 g(0.5mmolX r-/Vrc>-4 0 m 1 £tfc&^ *P^5S^ 
U SI^Lfc. — *\ flSjfcth MlfcSii*.^, Dean-stark 
.RtfJfrSl^Srf+Lfc 10 0ml Ag77^^^ 3, 3 r- 3r£/— 1 — -fusty — ;V 7 . 
4 g(50mmol) N WVoi^4 Om 1 «rtfcii^ s Lfc 0 gfi— r£*P 

^JS^" h y !7 A 0 . 17 g(7.4mmol)»Xs t?fit«t5*t' 2 B^Pflffifbfco 

U 7 0 < CTMB#raKJ5££*fc. KJ£lt£4 0°C*T^*P#, ^y^ft^O. 1 8 g(10mmol) 
^PX.T3 0#J*#^ 2 0%£4ftzK3 Oml ^Dx, 8 5%]) Vlt^ffl V^TtKJBcD p H £ 7 . 
0 (CilLfc. ±Jf© Wlo^Ji&fcofc^U 7k1f^^nin*/VAfc-C2lIIttffib, h/l^^ 

£W*U ««|*fTofe 0 t»«xf/V5 Oml SrAnfcTJnfiifcflPlft, ^t>5 Om 
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#e>n^*SASr«JR, fcflfcU TfBTi?^-/W£(pl 8)«r#fc. 

'H-NMR (CDC1 3 , ftMH* TMS) 5(ppm) : 1.20(6H, t, -CH 2 CH 2 CH (OCHsCHa) 2 ) 
1.88-1.92(2H, m, - CH 2 CH 2 CH (OCH 2 CH 3 ) 2 ) 3.38(6H, s, -CH3) 

3.40-3.80(1857H, m, -CH.O (CH,CH, Q), CH 3 , CHO(CH 2 CH 2 0) m CH 3 -CH 2 0 
(CH 2 CH 2 0) n CH 2 CH 2 CH (OCHXHj 2 ) 4.64QH, t, -CH 2 CH 2 CH (OCH 2 CH 3 ) 2 ) 

GPCM; <^-fVfc°— ^^^-T-ACMn) : 19318 fifi^P^I^^SCMw) : 19699 

#^mS(Mw/Mn) : 1.020 * b yf&Hk. (M p ) : 1 9 7 7 0 

<fc°— JR3pJQ^F*(Mn) : 18302 ItW^KMw) : 19168 

##tfcS(Mw/Mn) : 1.047 ^ h y^^P* (M p ) : 1 9 7 7 0 

H 2 C-0(CH2CH20) n CH2CH2CH(OCH2CH3) 2 
HC-0(CH 2 CH 2 0) m CH 3 
H2C-0(CH 2 CH 2 0) m CH3 

( P 18) m = $j216 n=$*115 

2-2) 

#fctbfeT-fe^— /M$(pl8)<D 2glrl00ml If— # — 0 £ 9 > -fJj-VSJjfeM 0 g 
MxT^tSSr^fi?^ 8 5%y ^trfflV^TpH =1:1. 5^1lUt?1^2 W#tfc 0 
^oi, il8 g ^itii^, 3 0%zkM^ h V v-J*X.MWifcX P H £7. 0HW3S 

ml SrJn;tT;DPifi38fi¥&, ^tV6 0ml &3Px.T^ti Srflfffi tttt #fe*bfd£ 

0 0ml If— A -t|-<3 i: 9, Om U ^^^3 Om 1 Srj&PjlTJbni&JS 
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AWSn ^^^"^6 Oml ^ttiTgl^WHJ^^ ^it, TIET^t: KflE (P 

1 9) «r#fc 0 

'H-NMR (CDC1 3 , ft^^TMS) 6(ppm): 2.66-2.69(2H, m, CH,COH) 
3.38(6H, s, - CH, ) 3.40-3.80(1855H, m, -CH 2 0 (CH 2 CH 2 0) m CH 3 

, CHO (CH,CH, Q),XH, -CH,Q (CH 2 CH 2 0) n CH 2 CH 2 COH) 
9.79(1H, t, -CH 2 CH 2 COH ) 

o 

H 2 C-0(CH 2 CH 2 0) n CH 2 CH 2 CH 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 GH 2 0) m CH 3 

( P 19) m=$<|216 n=$J15 



mmm 1 3 ) 

*isU~h{Umi (b) „ Y=CH 3 )(Dl^ (R = ^f/H, A'O, A s O = t^f^xf 
n = 0 , 1 9 0 0 0 

ft&m (pi 3) fcJ5C**£U aM2^I^Slit, TftS^S/U— bfr (p 2 0) Sr 

'H-NMR (CDCI3 , f*]gMf 2p TMS) 5 (ppm) : 3.08(3H, s, -SO3CH3) 

3.38(6H, s, -CH3) 3.40-3.80(1731H, m, -CH,Q ( CH,CH 9 Q) m CH 3 , 

CHO(CH.,CH,0)„,CH, ) 4.27~4.44(2H, m, - CH, Q S0 3 CH 3 ) 

GPC^^f; O^^fcT— #:¥^^4(Mn) : 18435 IIW^fKMw) : 18682 

##«C&(Mw/Mn) : 1.013 tT— ^ h (Mp) : 1 8 7 4 0 

(tr— *r£flO jRSp*&^*(Mn) : 18081 «*¥^l^*(Mw) : 18721 ##tfc^ 

(Mw/Mn) : 1.035 ^ h y/^t (Mp) : 1 8 7 4 0 
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o 

H2C-OSCH3 
I 6 

HC— 0(CH 2 CH 2 0) m CH 3 
H 2 C— 0(CH 2 CH 2 0) m CH 3 

(p20) m = &j216 

mmm 1 4 ) 

T^Jfamil (j) )<D-&m <R = ,*?VV3£, A'O, A 2 0 = ^r^-y^U>-&, n = 0 v 

5t=fmm 19000 (Dm^) 

ih-^m (p2 0) MfcU it«3 tIH^©*&l-TTfBT? ;W ( P 2 1) ^r^U 

'H-NMR (D z O , F*3§M1*P H 2 04.7ppm) 6 (ppm) : 3.38(6H, s, -CH,) 

2.93-3. 11(2H, m, -CH,NH 9 ) 3.40-3.80(1731H, m, -CH-O (CH 2 CH 2 0) m CH 3 , 

CHO(CH 2 CH 2 0) m CH 3 ) 

H 2 C— NH 2 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(P21) m=&]216 



5) 

ft^-mm 19000 <Dm& 

fe(p2 1)£7. 5 g(0.35mmol), Wm^^3 5 m 1 % h i) x W 5 y 7 3 /i 1 t{tji^ 
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4 5°C\CXl}UM.MM^^tc 0 ZL<DMW.~~ N-Succinimidyl 3-maleimidopropionate 0 . 1 4 g 
(0.525mmol)«X. 4 5'Cl?4ll*lHS*S**fc. KJ&i&TSU M£lJ l>a— 17 — K7 0 0J 
SrO. 5g, r^F-a— !7— Kl 0 0 OJ 0. 5 g Sr5&P£, 4 5 "C^JEiC 1 NftfflJJ|# Vfc 0 
?K3r5iBU «l^^t^5 Om l eniT8 H l^/ftii§^ «^bfc 0 #&*bfc.*ifift«r 2 
0 Om 1 tf— # — fh«9 fc t», mm^^5 Oml rtx.TMU^?iK 5 0 m 1 £ 

JPjfcTtt*&lf*#ffl3-e\ »St, ffcSfcU TfB-^W? Kfr (p 2 2) 4r#fc„ 
'H-NMR (CDC1 3 , ftg&fiPP TMS) 5 (ppm) : 2.51(2H, t, NHCOCH,CH,) 

3.38(6H, s, -CH3) 3.40-3.80(1735H, m, -CH,Q (CH 2 CH 2 0) m CH 3 , 
CHO (CH,CH, Q)XH, CH,NHCOCH,CH 9 ) 6.69(2H, s, CH=CH ) 

6.86(1H, t, CH 2 NHCOCH 2 CH 2 ) 
G P C##f ; <^-T ^> mWft^MMn) : 18425 MftTO^*(Mw) : 18672 

#^->mS(Mw/Mn) : 1.013 tT— ^ h y^^np* (Mp) : 1 8 7 4 2 

(tTv_ ^fls) i^W^^-*(Mn) : 17924 lf¥i&^fKMw) : 19086 

#^M(Mw/Mn) : 1.065 fc°— ^ h (M p ) : 1 8 7 4 2 



h 2 c-nc(ch 2 ) 2 -n;M] 

o 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 




( P 22) m = if&216 



6) 



n = 0 N #^SI& 2 0 0 0 0, ft) 45000 



6-1) 
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filttK S£*?fc#&^ i ff, mM^#bfdl 0 0 Om 1 3tLjg79^=>^2, 2-^y9vW- 
1, 3-^y7^-4-^^/-;H3 2. 2 g (l.OmoD, t hU 9 A> h^f^ K2 8 % ' 
y 9J — 2 0 2. 5 g(1.05mol), 5 0 0 m 1 &%a%. s ^3R2r5*C^5i^.**S 

^PUF12 6. 6 g(1.0moOSr«T»4-*ffiV>-C, 2B*RJj&»tf-C»T£"«\ 3E^2B*|W 
R^^iirfCoS/S^NSfiS^ 60°Ct U=Sra- !7— K6O0*10g SriP^T 1 BtfflWLfc 0 
Rjfc*fc&£ifi8L J«IK> tKWfiM8i(b.p. 93-95°C/266 Pa)U 4- ('ty^**/^^) 
— 2, 2-v^^vl-— 1, 3 --^^-^y 9>-«r#^:o 

,'H-NMR (CDC1 3 , ftffltfRip TMS) 5 (ppm) : 1.36, 1.42 (3H, 3H, s, C(CH 3 ) 2 ) 
3.45-3.57(2H, m, CH 2 0-C(CH 3 ) 2 3.73-3.76(lH, m, CHO-C(CH 3 ) 2 
4.03-4.07, 4.28-4.32(21-1, m, CH,Q-CH,Ph) 4.57(2H, q, -CH 2 Ph) 
7.15-7.40(5H, m, -CH 2 Ph) (P h ft7^-;l-Slr*t) 
mMMl 6-2) 

4-Hy^/V*^v'^f-;V)-2, 2-v ? y9VW- 1 , 3 - S^-dp- y 9 V 2 2 2 g (l.OmolX 
M^K4 O 0 g Srip^-r, PyitpH^2tilL > S^Pfc^ji^-fr^k, mWf&7 0°c 

b-C«BtDB&£> 3— <^^^-arv^— l, 2-^n^yi?t- A'SrWfco :©NMRf- 
*friggJfe0« 1-2 ilUC-CfoSo 
(Ml 6-3) 

fiffiih g3&!fc#5*3^ 3f#lf£> «ff7^^#Lfc3 0 0ml*jS75^3^3-^ 
SMOGS'— 1, 2-yn^yv > t-;V2 7. 3 g(0.15mol), KtR b/V^>-2 0 0 g, 
h y 17 A 0 . 7 7 g(33.4mmol: 22.3mol%)Mx, S*«r!fc#5i*3te*SfclBJE* 35t:^-e±^\ 

l*!£g*M$l^> 1 OOtMU 10 0~15 0°C, lMPa£lT©E^t^fl^^ 

63 



WO 2004/046222 PCT/JP2003/014844 

VH3 0 9 0 g SrJEALfcSL l . 5«FIWS*S«r*W-fco M(-T^RjS©^^- W^-^f 

8 5 % y ^**«MRHi"C p H * 7 . 5 TiH-ffc-g-fe ( p 2 3 ) SrW/t. 

H 2 C-OCH 2 -^> 
HC— 0(CH 2 CH 2 0) m H 
H 2 C— 0(CH 2 CH 2 0) m H 

(p 2 3) m=j$J 2 2 1 

l H-NMR(CDCl 3 , rt§P^*TMS) 5(ppm): 3.4Q-3.80(1773H, m, -CH,Q (CH,CH ,Q),H, 
CHO (CH,CH, 0)JH. CH,OCH,Ph 4.54(2H, s, -CH 2 Ph) 7.27-7.38(5H, m, -CH 2 Ph) 

G P Cftffi ; 4 > fc°-^> Wt^fr^MMn) : 1 8 9 2 0 MAW^ 

ft(Mw) : 1 9 1 5 4 ##f5cj£(Mw/Mn) : 1 . 0 12 ^ b (Mp) : 

1 9 6 3 9 

<fc°— ^^#:> »W^f-*(Mn) : 1 8 7 7 7 Ii¥^^^l(Mw) : 1 9 0 8 6 

##lfcS(Mw/Mn) : 1 . 0 17 hs'^i (Mp) : 1 9 6 3 9 

(^Jfefdl 6-4) 

ft*!fc#5i**, Dean-stark^, RXFtfiM^&tt Lfc 2 L^Lj®7 ? * 

±|Bte-g^(p 2 3)$- 2 0 0 g(lOmmol), h/V^V 1 0 0 0 g trtfciZ^ APfijl^ $ 
y2 0 0 gi 7k#£r#$5l&* bfc Q M^Hm, h y ^f^T ?V10. 1 2 g (lOOmmol) 
ZMtlX iO°Cicmn, * 9 P y K 6 . 8 7 g (60mmol)3rMT U 4 0 °C \ZLX 3 

3^5 0 0 g«r*P?U fiftfh JfMMH, Dean-stark f, RXfifitMW&tfl,it. 

2L*«77Xn^fU Mll^t h/l^V2 0 0 g t bfc„ SSNft 
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h JJ xf/V7 1 2 g (100mmoDSrAn*.T 40°C\^MU, * ? y^sUfr— /U? n 

y F 8 . 8 9 g(60mmoD£W£i8TU 4 0 °C^T 3 H^SOS £*fc 0 BClfcmTfe, ~T b V t? 
-A * h^i/K2 8%^^y — 19. 2 8 g (lOOmmol)SrS^fciPx., 4 0 "CC 3 B#Ph1H 
Jfe^itfc 50fr«4 O^icf^/j^bjgffiU ^ ^ ; - V f yfi^S^fi 2 o o g g 
*Lfc#.5iifc-t«l&*Ufc 0 5 0 o C{C#PSU 2 5%M**2 0 0 gilDx:, i 

H 2 C-OCH 2 -^^ 
HC— 0(CH 2 CH 2 0) m CH 3 
H 2 C— 0(CH 2 CH 2 0) m CH 3 

(p 2 4) m= 2 2 1 



'H-NMR (CDC1 3 , rtgp^lp TMS) 5(ppm): 3.38(6H, s, -CH 3 ) 
3.40-3. 80(1773H, m, -CH,Q ( CH,CH, OL CH 3 , CHO (CH 9 CH, Q)„,CH, , CH,OCH,Ph 
4.54(2H, s, -CH,Ph) 7.27-7.38(5H, m, -CH 2 Ph) 

GPC^If; > t?-^ ) W^^-7-*(Mn) : 1 9 0 7 0 li¥^I^Tt 

(Mw) : 1 9 3 0 6 #^m^(Mw/Mn) : 1 . 0 12 t°— ^ h (Mp) : 

1 9 7 8 6 

(t°~#±m mWft^MMn) : 1 8 9 1 1 *(Mw) : 1 9 2 5 6 

#^16:MMw/Mn) : 1 . 0 18 t°— ^ h s/"^^* (Mp) : 1 9 7 8 6 



16-5) 

*Pff^ii^le:5%^7^^A^-^>- (5 0%^7kn p n, ^ • ^ — . rni^-f 5, h^jjl) 1 

2 0 g£tt&^ filiDfe^bW^^/^S 0 0ml T?4lH||t3lJg^£*TV\ 
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x^^±.mib-£-Mv2 4)3:1 0 0 g ijgjSjflltifeSrfT ofc^9^5'A* k - sK^SSrtt 
g$?B&$K fl&TM 2 0 0ml, D^^ir^5 0 0ml &j)\\Z.X 3 0°C 

*T?#fiU ^©$S3. 5B#p H 1KJS$*fc: 0 KjSift&^iiU 5^ro7K#*£#— ^7 -Y S> 
f* — *#fH--CPJ5£L.fci: 1 2 5 9 p pmtfoofc, «^f/HL 

2 5)4r#fc 0 
H 2 C-OH 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH2CH20) m CH 3 

(p 2 5) m= 2 2 1 

'H-NMR (CDC1 3 , rtMMPTMS) 5(ppm): 3.38(6H, s, -CHQ 
3.40-3.80(1773H, m, -CH,Q (CH 2 CH 2 0) m CH 3 , CHO (CH 2 CH 2 Q) m CH 3 , CH,OH 
G P ; yf itTO^*(Mn) : 1 8 9 7 1 frf-*. 

(Mw) : 1 9 2 0 4 ##ifcMMw/Mn) : 1 . 0 12 t 9 — ^ h yffrf-M. (M p ) : 

1 9 6 8 7 

<fc°-^£#:> W^^T-ft(Mn) : 1 8 8 1 1 ii¥i|^fi(Mw) : 1 9 1 5 8 

#£"fScS(Mw/Mn) : 1 . 0 18 t°-^ h y^ft (M p ) : 1 9 6 8 7 

6-6) 

mmmi 6-3\<ix, girtic»#bfcRj&»a&i k gfcfwcb/v*^ 2.0k g&^fco & 

?3.95°C, MJEt-Tl. 0 k gCQ b/l^V£W*Lfc#, Sft^iSlM^ U 1 2 0°Ct#M 
L, 10 0~15 0°C, 1 MP a KTCJE^t^f wyt^ri/ K 1 2 6 0 g ?rBEA L, Ifc4 

B*MSJS*r»ttfco SJS^T^, 70°Ct^*PL, 8 5%y yi*WttpH Sr7. 5(cp^ 
L-> T»flS#* (P 2 6) £#fc„ 
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H 2 C— OCH 2 



HC— 0(CH 2 CH 2 0) m H 
H 2 C— 0(CH 2 CH 2 0) m H 

(p 2 6) m=B 5 0 5 



X H - NMR (CDC1 3 , ftSMRip TMS) 8 (ppm) : 3.40-3.80(4045H, m, -CH 2 0 (CH,CH, Q),H, 
CHO (CH,CH, Q),H , CH 2 OCH 2 Ph) 4.54(2H, s, -CH,Ph) 

7.27-7.38(5H, m, -CH,Ph) 

GPCftffi ; Vf- ffcW^*(Mn) : 4 1 8 3 0 MTO^* 

(Mw) : 4 2 6 2 1 #^t^(Mw/Mn) : 1 . 0 19 ^ h ■y^frf-Wt (M p ) : 

4 4 5 9 4 

<fcT— ^#:> jRW^JKMn) : 4 0 5 4 8 l*¥Wt(Mw) : 4 2 0 5 9 

#^tJt(Mw/Mn) : 1 . 0 3 7 h s»Wi (M p ) : 4 4 5 9 4 



mmmi 6-7) 

jajttt, mWm, Dean-stark f, RtWMPf fcf* Lfc 2 L *JBS7 9 * a-^ 

5*; (p 2 6) (Dit&m 2 7 0 g(6mmol\ h/Ua^l 0 0 0 g Srtfcii*, *P*l)W«**, 

V2 0 0 g fc*^-Sr#»Bfe*bfc. M^JfrSlflL hyxf;V7*y6. 6 5 g (65.7mmol)£ 

*Px.X 40°C^iPS. ^^VX/I/*^p!)K4. 5 1 g(39.4mmoDSr$8TU 4 0°Ci^T3 

B#RflKJS$-frfc 0 RiSIITi, tfy K2 8%^ — 5 . 3 g 

(131.4mmoO*SJt&*fcJPA., 4 0"Ct? 3 I*HIIRJ&$**: 0 RjCScSr 4 0 1C b^ffi U 

^^7-/V/h/V^^?l^M2 0 0 g®*Lfc#,5ji(c-Ci^^l^*Lfc 0 h/^ 

^5 0 0 g^Bx., fflLAfK Dean-stark f, XtflfrSPtfSrttbfc 2 

LAJS7 7^="^L, *nlfe3t«B$^ b;i/xy 2 0 0 g tMS:*»^*tfc„ M^SP 

h U xf;V7 5^6. 6 5 g (65.7mmol)£r#nxT 40*Cfciinil, ^ 9 n U K 
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4. 5 1 g (39.4mmol) £M?iTU 4 0 0 C^"C 3 R$ KSOS £-&7c 0 RjSI&TiK 

^ ^ df-v K 2 8 %^ ^ / — /Mg^Sc 2 5. 3 g (lSl.immaQSrf^&ftfcilPft... 4 0 3 B#^K^ 

*-CiPx.fc 0 jgft&^Su $£**U TIE^b^ (p2 7) 



HC— 0(CH 2 CH 2 0) m CH 3 
H 2 C— 0(CH 2 CH 2 0) m CH 3 

(p 2 7) m=fl& 5 0 5 

'H-NMR (CDC1 3 , rtgfl^PP TMS) 5(ppm): 3.38(6H, s, -CHQ 
3.40-3.80 (4045H, m, -CH,Q (CH,CH, Q) m CH 3) CHO(CH 2 CH 2 0) m CH 3 , CH 9 OCH,Fh) 
4.54(2H, s, -CH 2 Ph) 7.27-7.38(5H, m, -CH,Ph) 

<p^Vfc°— mW-m^MMn) : 42206 fi*TO^*(Mw) : 43056 

#^ffcfi(Mw/Mn) : 1-020 ^fs'Wi (Mp) : 45057 
<t°— ^£{$> I^^^KMn) : 40990 M*TO^*(Mw) : 42519 
##M(Mw/Mn) : 1.037 If^FyWi (Mp) : 45057 

(MM 16-8) 

AnJ£6ii3§^5%^7^!7.^#~- ^ (5 0 = * • — • xA^ty M±M) 2 

0 0 gSrftii^ M*iftL:fc39S&Jtt***y— /l"5 0 0ml ^4|II«SM1tJfe*rfTV\ ^7^ 

jg^7X3^_h|B^fe( P 2 7)1 0 0 g i:»»|*ift*ffofc^9^1>A*-)j?^*«rtta 
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^ mmUW^:, fl^Tk^^y— )V\ 200ml, n^^r^ziy^ 0 0ml ^Dit3 0°C* 

8 

H 2 C-OH 

HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(p 2 8) m= 5 0 5 

'H-NMR (CDC1 3) ftMif* TMS) 8 (ppm) : 3.38(6H, s.'-CH,) 
3.40-3.80 (4045H, m, -CH 2 0 (CH 2 CH 2 0) m CH 3 , CHO (CH,CH, OLCH, CHUOH) 
<y >■ fc°— ^ > mWft^MMn) : 42121 li¥^5>?-i(Mw) : 42946 

##tfcS(Mw/Mn) : 1.020 fcf— ^ b s> T'^I (M p ) : 45057 

(t°~-?±m gkWft^MMn) : 41021 **TO^*(Mw) : 42450 

##tfcJt(Mw/Mn) : 1.035 fc°— ^ y v -f/^^ ( Mp ) . 4 5057 

(Wll 7) T5 7#:(SIII (g) )<D&ffc (K = ^^^m, A'O. A 2 0 = ^-^^rc^ 
11 = 0, ^l»4 5 0 0 0©i^) 

i(p2 8)lr7 0g t-r^-^^7K7 0 g £;!jp?u 40 o CtAPfibr^?Lfc o 10°C£t.T 

«*PU 5 0%7R^ft* y r>^7K^4. 3 8 g %Mz.tc c ^V^r 5 ~10°C^t>^^ fe^ 

^!)P=M)^210 g^20#W^itr^TLfc o «T^T#, S^2B#p H ira££^ 8. 5% 

y^7K^2 6.2 5 gfiTU ^fnL7t 0 KJS^Kl^^^Tkl 4 0 g %J)U?iXftm 
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«4-»b^x, »»xf 10ml JPtTJHMI, ffU ±S©WH^^JlSr^iH 

U ^op*/pA2 8 Om 1 &fl3V^-CttfflLfc:. fthtilt? n n tf/UAHSrfiMfc-r^S'* ^ 
-CftjfcU 5«lfc, IILfc. WMxf ;V7 0 0ml MiX§»L^^fy*g 
*«S«fW*t*S4'eJP?tfc« ilN&S:2>&U ffSStxf y>7 0 0ml IdBWt^J&l^ 

^rH^ffffi-r^^^^dr-y-v^px-fdo mst^bu wifcu tib-mj/h* (p 2 9) 

£r#fc„ 

H 2 C-OCH 2 CH 2 CN 
HC-0(CH 2 CH 2 0) m CH3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(p 2 9) m = 5 0 5 

'H-NMR (CDCI3, rtlWaUP TMS) 6(ppm): 2.59-2.66(2H,mu -CH 7 CH,CN) 
3.38(6H, s, -CH 3 ) 3.40-3.80 (4047H, m, -CH,Q (CH,CH,Q) m CH 3> CHO(CH 2 CH 2 0) m CH 3 , 
CH 9 OCH ? CH 9 CN 

— ^) Sfe^^&^-T-SCMn) : 4 1 8 4 9 fi*5p^J^-?-fl:(Mw) : 4 2 6 6 6 

##tfeS(Mw/Mn) : 1 . 0 2 0 f — * h Vf&f-M. (M p ) : 4 4 5 9 4 

(Ifw-^^flc) ifcW^-irCMn) : 4 0 2 7 1 11? WKMw) : 4 1 9 8 0 # 

3MfeA(Mw/Mn) : 1 . 0 4 2 h jy^l (M p ) : 4 4 5 9 4 

(^11 17-2) 

1 L ir— V # u—^K^. ( p 2 9 ) ©- h y /vffc 5 0 g , Y^^i/ 5 0 0 g , — -y^r/v 

5!.^.xA^ym5136p) 4. 5 g 6 0°C bfc„ T^~T-C 

ftffiO. 7MPamfc5*-^WffiU ***l*3ff4. 5MP a £ jfeS*"C*PJEU 1 

3 0°Cl?3R#P^KJS£-l3:fCo Rjfcfc, SfS«^7 0lCrtSm T^ = TJft^^S*t?S 
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Mwm-rs*^p^fc 0 *ni*5Bu ftjftu w^y* (p3o) &#*:„ 

H 2 C-OCH 2 CH2CH 2 NH2 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(p 3 0) m= 5 0 5 

'H-NMR (CDC1 3 , rt^WSpl TMS) 8 (ppm) : 1.82-1.90(2H s m N -CHjCHaCHjNHa) 

2.90-2.97(2H,m, -CH 2 CH 2 CH 2 NH 2 ) 3.38(6H, s, -CH 3 ) 
3.40-3.80 (4047H, m, ~CH,Q (CH 2 CH 2 0) m CH 3 , CHO(CH 2 CH 2 0) m CH 3 , , CH20CH 2 CH 2 CH 2 NH 2 

mmmi s> 

▼ WSKfWftI (e) )<D^ (R = ^f;VS, A 1 CK A 2 0=i^fv'ifl/yS > n 
= 0 „ #^ft#*J 4 5 0 0 0 ©#£0 

i&Sfh aE*?fc#i&*'*, RTWN?f*#tfc3 0 0ml*jS7?^3^ (p3 

0) ©ft^-t 4 5 g (lmmol), Tir h = h U ^4 2 m K h^xy 8 4 m 1 ^0i N 4 0°CiCT 
APtaSSffUfc. SfiNW*, «3£T> N-y -f-^eyV* U >-0. 5 1 g(5mmolX N-Succinimidyl 
3-raaleimidopropionate 3 9 9 m g(1.5mmoD*iP^f 3.5 9$f&lE.f&£-&1to Kffcifc*: Z>Wl£, fflt 

*Pxfc 0 SfcfiS:^, TIB (p3 1) ©fls-a-**#fc. 



H2C-OCH2CH2CH2NCCH2CH2N' 
HC-0(CH 2 CH 2 0) m CH 3 ( 
H 2 C-0(CH 2 CH20) m CH3 




(p 3 1) m= 5 0 5 
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1 H — NMR (CDC1,, rtfflSSpTMS) 5 (ppm) : 1.70-1.78(2H,m N -CH^CHjN) 
2.45-2.53(2H.m, -NHCOCH,CH,N) 3.38(6H, s, -CH3) 

3.40-3.80 (405 1H, m, -CH 2 Q (CH 2 CH 2 0) n ,CH 3 , CHO(CH 2 CH 2 0) m CH 3 , 

CH,O CH, CH,CH,NHCOCH ,CH, ) 

6.44 (lH.m, NHCO) 6.71(2H, s, -CH5CH- 

(^4 ?) Wt^tfyft^MMn) : 4 1 9 1 8 fi*W^*(Mw) : 4 2 7 0 9 

##M(Mw/Mn) : 1 . 0 19 fcT— * h y~f&*M. (M p ) : 4 4 5 9 4 

<tr — ^sp^I^^-ftCMn) : 4 0 2 3 1 li¥^^t(Mw) : 4 2 6 0 2 

#^»it(Mw/Mn) : 1 . 0 5 9 t°— ^ h (Mp) : 4 4 5 9 4 



(mmmi 9) 
n = 0 s frf-mfo 20000 

JfiAth i*!!tta*f, Dean-Stark^, RtWfcW&tt Lfc 2 0 0ml 

^iS^^^-^^^ (p 2 5) <Dfc-€r'ydl 0 g(0.5mmol), h U !)A0. lg, h/Vcn^l 

0 0ml SrSPx.T3g-M*bfc 0 r (DSJ£^fcM7fc^/V^/V^ 2 8 5 m g (2.5mmol)^iP XL, 
110*0 "CI 2R#MKJ££**:. .KlSM^iiim, N-fc KP^i/a/>^il^ 5 K5 1 8mg 
(4.5mmolX DCC 9 3 4 m g (4.55mmol)«r*n^.T 40^Ct? 2 Nf^K^§*^o J2J£?Kfc*>ifi8K * 

ttifcU TIE^^^m^ 5 K#: (p 3 2) £#fc Q 

o o /-^ 

H 2 C-OCCH 2 CH 2 CH 2 CON N J 

HC-0(CH 2 CH 2 0) m CH 3 O 
H 2 C-0(CH 2 CH 2 0) m CH 3 
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'H-NMR (CDC1 3 , WffPfllJp TMS) 6 (ppm) : 2.07(2H, m, -OCOCH ,CH, CH,COON-) 
2.50(2H, t, -OCOCH 2 CH 2 CH 2 COON-) 2.72(2H, t, -QCOCH,CH 9 CH 9 COON-) 
2.84(4H, s, succinimide) 3.38(6H, s, ~CH 3 ) 

3.40-3.80(1771H, m, -CH,Q ( CH,CH., 0) m CH 3 , CHO (CH,CH, Q)„CH, ) 

4.10-4.30(2H, m, -CH,OCOCH ? CH,CH-,COON-) 

WJ2 0) 

•Umf\\ 3*5fc#3&#.<g\ Stf«#tfc3 0 0mlAl677^=-3 If is— 

1, 2-^n^y^-/V2 7. 3 g(0.15mol), Jlftzfc h/l^^l 3 5 g, ^JR-T" h V !>A0. 
9 g(39mmol : 26mol%)&2lB?U 6> 8 O'C^JR^ h U !>A*}6it5*"C 

r bfc 5 l^-- h ^ u-y^ttiA^, 16-3, mmm 1 

6-6, Hfi«16-7, WJ1 6-8tP)Ct^^lTV\ (p2 8) b IH C#afi<?Mb##> 
( p 3 3 ) &#fc 0 

(Hft#iJ 2 1 ) 

liM^ ~ 3 ©3 -•^^vvv^V— 1, — /KE^ h V ^.MIsftMft, M 

0ij 1 6 - 3<D-T b !J VMtMW., MMM 2 0 <D$— h ^ ^^ttjitf Wi<Dl- V ]) VMVt&ffi. 

*nm\^ rmm^xmmmh, ^^p?f^7^ (go a^^^o7t 0 ^jh^ 

3 {C^r-fo 

fc 0 K^^rv-y "sW^M* (PTFE, 0. 4 5 m m) "C^igU TS2^#(-TG C$« 
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GC^rA : HP 6 8 9 0 *7-^ : HP-5 (0. 2 5 /i mX 3 0 m) ^ 

tHU: F I D SAnSS:3 2 0t ftA^^y^b^^ & 

A*:0. 2 m 1 ^.-Y V T— Jf* : -~-y V & IS: 2 3cm/sec 

: 8 0°C (Om i n) -» 1 5°C/m in^320°C(24min) $ 
ffi^SA : 3 2 0 °C 
<S3> 







^ y ± v ^ 


HifeM 1-3 


0% 


0. 4% 


16-3 


0% 


0 . 3 % 


Hffiftl 2 0 


2 . 2 % 


1. 3% 



(^*«2 2) 

iSJEtlN Dean-stark f, StFW Wtfc2 0 0m 1 «75 

*=»^ -4-Tf»fettfeflS#* (P 2) 10 gUmmolX h/^>5 0 g SrttSi^ #P 

ff&3t^£*T7k^£##&l&*Lfc„ £«W&*P«, h y ^5VKT § V 2 . 0 2 g(20mmol)^P 
X.T 40°C5^P^, * 9 y^;\"-fc=.;\s$ n V K 0 . 687g (6mmol)Sr^T U 4 0 °CiCT 3 H# 
HB.5JS£*fc 0 BiJfcmTl&s *Sfc«tSr5iltTlR#, 5ttfcm*=?vH 0 0ml SrJP^, — 
=af-y->Sr^ft^#ffli-5*T*iP^^ 0 #fe;ft/fc*Ni3:5&U »»x^2 0 0ml {c:AP?a^ 

tbfcfel, 2 Omg £Sy&U l^Pa^AfcggU ] H til^li^^ffV^ (ifl2 
8 0) „ h/V^r#fc 0 Z.<Db%, Mme=6, Mms= 0 . 0 7 3ffcofc„ 
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mnffl2 3). 

mmm 7-2 h ntnit&m ( p 1 2 ) ^ 1 0 g (o.5mmoi\ h y j^/vt 0 1 g 

(lOmmolX ^< ^>-^/W*:— a U KO. 3 4 4 g (3mmol)&ffi V\ ^Jfe0U 2 2 t P Ci&^Sr^ 
ofc 0 Mm*RfeS'Jfe(«^ 2 5 6M)^n^\ **<9 b/V£#fc 0 Mme=6, Mms 

= 0 . 10 2 -^feofCo 

(MM 2 4) 

^IMl 6-4iC*3V^-C, T/V^/Vx-r/Hk^ 2 IhJ^T Lfc-fb-g-ife (p2 4) 1 Og 
(0.5mmol) , h y if;V7 5 ^ 1 . 0 1 g (lOmmol), * ¥ >"^/V*-/V^ FO. 344g 
(3mmol)&fflV\ «M 2 2 fcPlW&ffofc 0 W^*B,|»J^(«^ 2 5 6 HDSrff V\ 
^ b/V^#fc 0 iOi;^, Mme= 6 , Mms= 0 . 0 19t*fcofc o 

WJ2 5) 

MM 16-7 (d:Jo^"T\ TVWfc^ 2 HI^T Lfc<ft^#J ( p 2 7 ) 11. 3 g 

(0.25mmol)ic:oV^-r, h ]) =^^JVT % >" 0 . 5 0 6 g (5mmol), J- 9 u ]} K 0 . 

17 2 g(1.5mmol)£|gV\ MM 2 2 t M CM«fTo fc 0 ^B^*B§ 2 5 6@)^r 

frV\ h/I/tr#fc„ Mme=6, Mms= 0 . 0 2 6tfeoft c 

(MM 2 6 ) 

MM 2 2-MM2 5-e#b*lfc Mme, Mms, Wf-^ (Mp) £JlV\ 

Hrd, W^Hrd/MpX 1 0 0 0 0 0 0^#ffibfc o f-^ fyWilt (p 3) (p 

i3) ( P 2 5) (p 2 8) <D?^?%m\^ 0 i@^%m4K^To ^<vffi^*mm<D^(p) 
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<i4> 





Hrd 


Mp 


Hrd/Mp X 
1 0 0 0 0 0 0 


MMM 2 2 


0 . 0 12 0 


1 0 3 5 1 


1 . 16 


mmm 2 3 


0. 0 16 7 


1 8 9 8 9 


0. 8 8 


mmm 2 4 


0. 0 0 3 2 


1 9 6 8 7 


0.16 


HifeM 2 5 


0 . 0 0 4 3 


4 5 0 5 7 


0.10 



WJ2 7) 

Mfh Dean-stork f, WMWLfc2 0 Om 1 

*=»-"^ 1 - 5 t?»6>Jh/*:fl5^* (P 3) 10 g(lmmol), 0 g fcttii^ * 

f»3S«E^*-C2K4>Sr*«»l»^Ufco £i&^?ft*P^ hyxf;V75V2. 0 2 g (20mmoOSrJP 
X.T 40 < C(C*pm> ^y^*-;^D!)K0. 6 8 7 g(6mmol)^ITL s 4 0°CtCT3Hf 

^r^^^ltS.^Kf(±ii-5*-e*Px^ 0 #&tT,fc^[H&51iU M^^V2 0 0ml rtS^ 

*L*:tir£ 2 0 m g £r«I& U I^^y -/M^ft? U *H M^*nj|$lJ^£fT^ 12 8 

0) „ X^tr hsu&mtc 0 Z.<Dh%, 3. 1 3 2 P pm t^ai^tl/fcMl £3 t bfct^ 3. 

1 1 7ppm }C^fti$fbfcM2«0. 2 9 5tfeofc„ 
miMM 2 8 ) 

^fe$J 16-5 -embntcik&m ( P 2 5 ) & 1 0 g (0.5mmol), h V 5^1. 01 

g(lOmmol), ^W*^o!) KO. 3 4 4 g (3mmol)£ffl V\ ^Jfe#lf 2 7 fc ID b}tf££ 
fTofc 0 Wm*RlS'J^(»# 2 5 6HD£tTl/\ WV*T#fc. Ml = 3, M 

2 = 0. 0 9 1-efeofdo 
(«$J2 9) 

§*Sft#!j 16-8 Tf# & flft^m ( p 2 8 ) * 1 1 . 3g (0.25mmol) , h U ^f^7 5^0. 
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5 1 g (5mmolX * 9 A? 9 nj) F 0 . 1 7 2 g (1.5mmol)§:fflV\ 2 7 t IH 

Mtfofc 0 mft#iM&C00|£ 2 5 6HI)SrfTV\ h/v£#fc r©it,Ml = 3, 

M2 = 0. 11 
(H«60!l 3 0 ) 

^Jfcfll 2 0 -t?#btbfc<fc-a-#J ( p 3 3 ) 11. 3 g (0.25mmol) , h V ^f/V7 5^0. 51 
g(5mmolX ^y^M^oDFO. 1 7 2 g (l.SmmoD^JlVV ^JfeM 2 7 t IkF C^fi^ 
tTofc 0 2 5 e@)tfTV\ h/V*#fc 0 ^Ott, Ml = 3, M 

2 = 0. 212 Tffoofco 
(^SfeM 3 1 ) 

mi&M 2 7 ~MMM 3 0 -C#6.^fcM 1, M2i?) v M2/ (M1+M2) X100 Sr#m 
fc, »2 9i3 0W»fe, 5£ (9) cD^fe^T^^^- hlh-t&m, SJttrT&f-C 
<^5> 





Ml 


M2 


M2/ (Ml +M2) X 1 0 0 


mMw 2 7 


3 


0. 2 9 5 


8 . 9 5 


HJfeM 2 8 


3 


0 . 0 9 1 


2. 9 4 


2 9 


3 


0.112 


3 . 6 0 


mmw 3 o 


3 


0 . 2 12 


6 . 6 0 


5**09 3 2 


3 


0. 16 2 


5 . 12 



mmm3 2) 

100gt5%^7^!)Aj7-#y (5 0%#7Rn B n> ^3* • -f — ■ ^J»* -Y V H±®0 20 0 
g «r-£2k,B,©&*fti&^ *JS#]1 6-8 fcHC4!|^CTJ8i-<>'^/VRjfSSrfTV\ (p 2 8) 

tmcm^(Dit^ (p3 4) Sr#fc 0 K/£3R*©2k#**:fr w - >^7 4 v *y*c~M 
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#fc*UfcflrfHfe (p3 4) 11. 3 g (0.25mmol), b!Jif/W7?yO. 5 1 g (5mmolX * 
?ls^;V7fr=.;V?v V KO. 17 2 g (1.5mmol)^ffi V\ ^JS^J 2 7 fc tU Cjftf^Srfr o 7t„ W 
*C*Rtr$'J^(^# 2 5 6lH)*ffV\ b/VSr#fc„ :©i^, M1 = 3 V M2 = 0. 16 

2-efoofc 0 

3 3 ) F©«) 
Humanin(Met-Ala-Pro-Arg-Gly-Phe-Ser-Cys-Leu-Leu-Leu-Leu-Thr-Ser-Glu-Ile-Asp-Leu-Pro- 
Val-Lys-Arg-Arg-Ala) (^^-4 2687.2) (D^Z?^ K&T 1 0 mM U >m^< 5*77' — (pH=6. 
4) iCTO. 5 AtMfcM^L7t 0 r©^^2 0 0 /x 1 ipt-5£ (p 3 1) COfc&m 4 m g SriPxu 
MfcT 4 BfraH^^-tirfCo SJfe^2 OOMl£>SP-Sepharose FF (T^> 
t^lii) rfr^-MC^-Y — v'U 20mM T r i s -HC 1 /^7r- (pH= 8. 2) 
WtlHtLfCo /^77-taN^/j;5«NaC l»ifc^S^*7AiuIL, 

UVfcT^j±i«^-^~L&^6>, (p3 1) (cj; VmmtStht^T'?- K©^-HSr#fc 0 * 

©^-m 20Mii:hy^sD s vy?;\>®mm 2 o (j i &m-&%k, mm^m^px 2^30 

-2 0%) ^#fLfc 0 IfeftCBBlfefffot ^Sr|gl6^-r o 

-©g*. ^zf^v<D*/i<*>yhm (e^^-r >o t (p3D ©-^w $ K^eosu 

Iff $ fhX V > 3 w t ^7jk £ ftfc 

mmm 3 4 ) 

3^^^ 5 KfOTl (a) )<D^m (R = t^/um, A'O, A 2 0=^-drv-^^l/^S, n 

= 0 , ft^mm 45000 ©i§-a-) 

Mth Mn£$j/v^f\ mWm, Dean-Stark «\ StfW^#Lt2 0 0m 
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1 %m7y*=i^ 5£ ( p 2 8) <D\Y&m\\. 3 g (0.25mmolX BIEW" MJ V ^ 0 . lg, b 
0 0ml ^J)Pitl»7KLfc 0 ^ ©^^MtK^W^^ 2 8 5 m g (2.5mmol) 
SrJPx, 110°C-ei 2«FlWSJS**fc« RJSiSSri&iflSU N-t KP^i/n/N^^ * K5 1 8 
m g (4.5mmol), DCC 9 3 4 m g (4.55mmol)^Jqx.T40°CT? 2 B^HKJS £i£fc 0 SJS^* £ifl1^ 

, ftjlfcU TK3M»'f5 K# (p 3 5) £#fc„ 



'H-NMR (CDC1 3 , W?TMS) S (ppm) : 2.07( 2H, m, -OCOCH 2 CH 2 CH 2 COON-) 
2.50( 2H, t, -OCOCH 2 CH 2 CH 2 COON-) 2.72(2H, t, -OCOCH 2 CH 2 CH2COON-) 
2.84(4H, s, succinimide) 3.38(6H, s, - CH, ) 3.40-3.80(4043H, m, -CHaO (CH 2 CH 2 Q) m 
CH 3 , CHO(CH 2 CH 2 0) m CH 3 ) 

4.10-4.30(2H, m, -CH 2 OCOCH 2 CH 2 CH 2 COON-) 
(HJfe^l 3 5) ^ Vi^a y i/<Djsm 

mmmi 9-e#^nfc (p 3 2) 03^^^ 5 K#=t> satwa 4-e#fetufc (p 3 5) 

©n^gM" 5 Kffc§rfflV\ I'S'a. !)y (SEROLOGICALS CORPORATI 
O N P N§!i, Recombinant Human Insulin, Mw 5800) CO^fp 

0. lNMtby!7^y7r- (pH=9. 0) £JBV\ -fy^!)y©10mg/m 




(p 3 5) 



m= 5 0 5 
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1^5/7 7-»lItfco i©I»10 0/ilW(p3 2) (Di£&¥*}6. 8 m g SrJP 
X, 4°C-C2 O^K^$*fc 0 CTfi^*^ Q-Sepharose FF (T^f 
ttfi) *7^Cft^U 2 0mM Tr i s - HC 1 /^>77' (pH=8. 2)~V^f 
«Lfc 0 ^y77-tlNi*5iNaCHriPtfc^t?r*7AtIU UV 

i^T^m^sr^-^— l^^^, ( P 3 2) ickvmm&tvtcf ^<Dftm%ntc 0 r. 
©^b 20Miih'^sDst is-f/vmmm 20 u \ zm-er^k, mm^m^^ 2^30 
au r©«2 0 m 1 k^^wx h y y^yT^y/vr^ F^ws«tt (4 

-2 0%) 5)ffLfc„ ^fe«CBB^-e=fTofc„ 

UTO- (p 3 5) (CjaV^-Cb, -f^^a y 1 Omg/m 1 s<-y 7 y —MW 1 OOfilf 
(£5$ (p3 5) cD-ft;-^-^ 1 3 . 6m g ai li^f^a^To fc 0 

if^l7(^t„ r^*, ^y^yy^s ( P 3 2) „ ( P 3 5) \ztimzfrx^z 
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rn^mm 
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CH 2 (OA 1 ) n 

CH(OA 2 ) m OR (1) 

CH 2 (OA 2 ) m OR 

(5£*, Rfemm%kl~2 4<Dmk7kmmX*1bV) , OA\ OA ! li»2~4©t^i/7;V* 

v'T/l-= 3 r W^-SfO^^f^P^/V^C-efe 9, nftO~1 0 0 0 U m[410~l 0 0 0 
i-o ) 

2. 5£ (1) }£*5V^T, R^)M^l-S-efe^, OA 1 , OA 2 ^^-dp i/rc^- lxyjtfc D n^S 
0~50t&^ m^2 0~8 0 0tfc5, ff^3R 1 IBifeOf^fP^^fc^f^MMKc 

3. 5£ (1) tc^T, n^O^feS, »Ml *fcii2|SicO#|f|i$^c^#:P»K 0 

4. 5£ (1) fc*5V^ n^l~5 0ffe5, lt*^ 1 ^fctt 2 fB«?<D^$^fe^*^« 

5. Ttfi^ (2) ^^s^&^mt-f f^^^fc^frPis^Ro^r^o 

CH 2 (OA 1 ) n — X 

CH(OA 2 ) m OR (2) 

CH 2 (OA 2 ) m OR 

81 



WO 2004/046222 PCT/JP2003/014844 

(5£<f\ RH#8WRl~2 4CD^b7K^*X'&l9, OA 1 , O A 2 «^Stit 2 ~ 4 ©^^T/V=¥ 

s^TA"* v->-S(DTO#^p^/v^:-efe ntt0~1 0 00 U ml±10~1 0 0 0 

6. 5£ (2) l£*5V^T, ^Strife OA 1 , OA 2 ^^^^fW^lT'fc 9 , n& 
0~5 0tfe!)^ mflS 2 0~8 0 Of If 5 we^GD^Fslfro 

7. 5£ (2) fc*3V^-Cn^o-efc?), »3ft^ 5 6 fEtfeO fF^o 



8. 5£ (2) }£:£>^-Cii;^l~5 0-t?fc5, ft*^5*fcf±6fB«4CD 



9. x*s^(l) «fc VmiR£tiZ>&'??foZ>, »3ftg(5~8<ovvr*u&»— ■0©»#JSfc|B*i©'f 

rot*. 

o 

Z— 6o-l/j (a) — O-S— Y (b) Z— SH (c) 

Y 6 



— °- C °-V_/ N ° 2 ^ — Z ~ N yJ (6) — Z— CH © 

rs 

(» (I) Z «T/V=3rV^S«> t> b < It^—T^G; x^f/^, frV*>'*lrfi\ 
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10. (I I) J; 9iStR$n6ST?&5, It^Jj5~8(DV^T^^— o(D|f*iIic|B*fe 

l¥( I I) 

Z — NH 2 (g) NH 2 0) Z — COOH (k) 

m (i i) <k z ^t/v^w^km^ t> b < t*^— -7VHfe<£\ ^Tvi^-a-, ^i^vas 

l l . ^fMc/>&< t h liBoTIBsS; (l) Tf***b5Jl«y TVi-^w^y />^^3£ 

CH 2 (OA 1 ) n 

CH(OA 2 ) m OR (1) 

CH 2 (OA 2 ) m OR 

(^ + > Rtt«*»Cl~2 40jR^**aEt?*)«J, OA\ OA 2 t4j^Sfifc2~4©^v'T/l^ 

v'T^V^r l^>K(DTO#AP^/V#C-efc ^ n f± 0 — 1000 U mtt 1 0 — 1 0 0 0 Sr^ 
-To ) 

1 3. tib^ ( P ) -?m$foz>z-k% ! $Wik-r?>, £«wfc2»*i*ae&-£*fcv\ tt*^5 
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CH 2 (OA 1 ) n — OH 

CH(OA 2 ) m OR (p) 

CH 2 (OA 2 ) m OR 

(5£*K R«j^3ffifcl~2 4(D^b7k**T?fo l 9 , OA\ OA 2 f*^*3fc 2 ~ 4 CD^^T/V^f 

i- 0 ) 

14. ^ (p) iC&V^-t, R^M^/VX"?:-*^ OA 1 , OA 2 ^^-^^/^^ W^S^fc >9 % n 
^0-5 OT'fc!), m^2 0-8 0 OT*&S, 1(1**1 3 13*4©*° y T/l"* U ,1^ 

#1*0 

15. 5fc(p) &*3lN-t, ndS0t?fcS, W*5C1 3*fcf±l 4fB*J(D*°y 7;V*I/y^!) a 

16. * (p) Ml^T, n^i~5 0-Cfe5, Itsfc* 1 3*fcttl 4 fB«©# U T/V^r \s > 
?V a -/MR**. 

17. 5S; (p) -C*fc>^nSxKy T/W^rWV^y 3-;Vf|#0^fi^o? h^77^f- 
Mw/Mn^ 1 . 0 7 

)&5iS^SrSSJi:i-5^ if^l 3~1 6 mvf ;ft,;^— o©ttMi^iOJK!) T^i^^y 

3— /Uf£#flC„ 



is. ^ (4) (Dit-^m^wMt u Tia^9^-^«sfs, it^i 3~i 7©v>rn 
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H r d/MpX 1000000^3 

M P :^ (p) ©^ii^^K^^-i^bM, t°-?m£j^nm-t%ift^m 

Hrd : 5£ (4) <7>ffc-g-W::*5tt£ 2<f££ 3&<Dtf}) -***/T >\>* U^m^^l^X , T/l>* 



CH(OA 2 ) m OR (4) 

CH 2 (OA 2 ) m OR 

(5£tK R, OA 1 , OA 2 , n*5 J:tJ«m« ftfrfB £ ISl CT?fc5 0 ) 

19. T!B^^ 3, li^gci 5, i 7ffc«i 8fa«©*yr;^uy^yn 

M2/ (M1+M2) XI 0 0;S10 

Ml : 5£ (p) X«mt>istiZ>ib&Mk**l<'X/i'&~/u?v}) K&KJS£i3rT^/Wbfe&#, 

2 0. it*jsi 3~i 9<D\,^tifr—^<Dm^mzmm<DtfVT^*u>?y*-^mm{* 

CH 2 (OA 1 ) n X 

CH(OA 2 ) m OR (2) 

CH 2 (OA 2 ) m OR 

(5$«K RttR*St 1 ~ 2 4 C^b***T?fc 5 , OA 1 , OA 2 i^it2~4©^VTM 
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^T/l^ 1^:/£<DTO#?JD^/Vifc^fo9 , n|i0~1 0 0 0 £r*U, mfi 1 0~1 0 0 0 

u xrt, i«ftW©^BB**«a:<b^RjsSRrte* , i'iBai**i") 

2 2. TfBxm (A) IrttSi t &Wmt-f%, s£ ( P ) ©jK!)7;^^y/!)3-;vii 

X® (A) :5£ (4) -e^SfrSte-a-feSr, RJtS^txo*^** 1 %^T<9^#-e*lNtt®5E 
5tJS£-fr5Xg 

CH 2 (OA 1 ) n -OH 

CH(OA 2 ) m OR (p) 

CH 2 (OA 2 ) m OR 



CH(OA 2 ) m OR (4) 

CH 2 (OA 2 ) m OR 

v-T/V^- V>'Kc0¥^J#^P c &/^"^fe "9 > nli 0 — 1 000 U mtt 1 0 — 1 0 0 0 
■f) 

23. xm (a) t*3v>-c, T^mimynmm^^y^^^^m^, /^^^Ai^ (4) 




86 



WO 2004/046222 



PCT/JP2003/014844 



2 4. X@ (A) ©tlgit-C, TflBXm (Bl) -It (B2) Srff 5 H t i~5 , 

ft^^S 2 2 * fcf* 2 3 ffiijfec^ftco 

X© (Bl) : 5£ (5) -t^^ttS-fb-a-^Wb, Jft^n^VjSRU 5* (6) -C* £ *b 5 flS-^tt 
2 0~6 Otte&^-CEJSi*^ 5* (7) £<£>i€\ #*©tt 

V c ^ 3 V a 

V b > V c 

Va : 5£ (5) "t?* $ tbS-fb^fe©*/^ 

Vb : J&^a^^Jtf)^/^ 

Vc : * (6) -e^^^^-fb^co^e^ 

X@ (B2) : 5* (7) cDft^fet-, 5£ ( 8 ) T?* $ *L 5 X „ 2 0~8O°Ct^^ 
TKJS^^-Cit: (4) 0^«J*r#SX@ 0 roit, #^©ttiA^^/VJ;b{±TfEM«Sr«M 

V d >V c 

Vd:5£ (8) X*7F&fo%ib&m(D^Sl<>m 



CH 2 (OA 1 ) n -OCH 2 

CH(OA 2 ) m OH 

CH 2 (OA 2 ) m OH 




(5) 



O 

WS-R 1 (6) 

O 
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CH 2 (OA 1 ) n -OCH 2 ^^ 

CH(OA 2 ) m O-S-R 1 

6 (7) 

O 

CH 2 (OA 2 ) m O-S-R 1 
O 

(5£cf\ OA 1 , OA 2 , nasitfmttflflEilBJD-efcS,, WBC 1 , Br, I*>5>liRSn5 

^d^^lB^-cfcS. R'ttKlfti^ioolWIsJcslliifjbS. ) 
R — OM (8) 

(5£"K Rtt^*Sfel~2 4©^ti7K*3£-C*>«5. Mtt* y «?A*fcri^ YV ?AT*fc3„ ) 
2 5. Xig' (B2) 0>fcI@iLT\ I@ (B3) Sr*i~S £ t «:«M» i i"S , fMt«2 4flB 
X@ (B3) :KJSft**a> XttKJStftSr 1 Ofift%£A_hO«S©^itti4&*S»t^2tc5fc*t - 5 

2 6. X© (B 3) ©H, x@ (B l) ~ii (B 3) =£r|&>3 i Sr#i!ci:-r5, W** 
2 5 flBfc©:£ife 0 

2 7. IS (Bl) ~ (B3) (Dm^UtL-X, T1BX1S (CI) ~X@ (C2) IrttSri: 
Xm (C 1) :5£ (9) T^StbS^W-^bT, ^ h V ^A3Z.«* y ^£5-5 0^% 

u io~5 oic-e^tsi^ 

It (C2) : 7^Wt^^Kt5 0~1 3 0ttS)£^t5Ii 
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CH 2 (OA 1 ) n -OCH 2 ^^ 

CHOH (9) 

CH 2 OH 



28. rsBxm (aa) ^-t^^t^mmt-t^s an ©^y^^-y a-A-w 

Ig (AA) :S(10) -e*£*b£<fb'8-^£s Rj&^©3k#4«:l%EiTtf>&#-T?, ^9 
i^iJAM^ (10) ©Mft(-t LT 1 ~ 2 O L, ^0^15 4 0^^* 



(OCH 2 CH 2 ) m1 OCH 2 ^~~^ 



gi 



G v — j-(OCH 2 CH 2 ) m2 OR 
(OCH 2 CH 2 ) m3 OX 1 



g2 

g3 



/ 



,(OCH 2 CH 2 ) m1 -OH 



(OCH 2 CH 2 ) m2 OR 
(OCH 2 CH 2 ) m3 OX 1 



gi 
g2 

g3 (11) 



ml, m2 x m 3 lit^f Vsf uy£osplS#JD*^j!tT?* D , TIBM^^tifcfo 
O^mlSlOOO, 0^m.2gl 0 0 0, 0 3 ^1 0 0 0, lO^ml +m 2 + 
m 3 ^ 1 0 0 0 
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lggl^3, 0^g2, 0^g3, 2lgl + g2 + g3^4 ) 

2 9. TfBXfl (BB1) ~Ig (BB3) S^p^S - t t -^3 , 5£ (16) -e^£tb54< 

X® (BB1) :S (12) t^^ilSf^tll^L, »AP^>i, 5£ (14) -e^^s 
-fb-a-'-l^rtx, 2 0~6 0°C}c:£5V^£tjS£i^ s£ (13) r<^i#, 

Vj^l. 5XVhX g 5 

V i >V j 

Vh : 5£ (1 2) t^^HS^ft©*/* 

V i : ^M3-^^IJcD^/Vi5[ 

Vj : 5t (14) ^^tLS'fb^©^^ 

X® (BB2) : (13) (TMbl^t-, 5£ (15) TvT^ilSM^tti, 2 0~8 0°C 
»^T,BOS£*T5£ (16) oMlr#5lS 0 <Dtt>A^/Ht fiTfBlli 

V k > V j 

vk : ^ (is) -e^^tLS-fb^o^v^: 

is (bb3) : £C!fcm*mm^, tLfrfefcmm&i omA%^±(Dm&<vMmM7kmmx*7k 
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/ 



(OCH 2 CH 2 ) m1 -OCH 2 ^^ 

Gf-[(OCH 2 CH 2 ) m2 OH] g5 
[(OCH 2 CH 2 ) m3 OX 1 ] g6 



J 94 



.(12) 



l(OCH 2 CH 2 ) m1 -OCH 2 ^^ 

A 9 al 

G — (OCH 2 CH 2 ) m2 OS-R 3 

\ L o J 9 5 

\0CH 2 CH 2 ) m3 0X 1 

J g6 



g4 



•(13) 



W-S-R 3 (14) 



R 2 OM (15) 



G— f (OCH 2 CH 2 ) m2 OR 2 ] g5 
(OCH 2 CH 2 ) m3 OX 1 ] g6 



g4 



•(16) 



O^ml^lOOO, 0^m2^1 0 0 0, 0 3^1 0 0 0, 1 0^ml+m2 + 
m 3 ^ 1 0 0 0 
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0^g4 N l^g5^3, 0 ^ g 6 , 2 :£ g 4 + g 5 + g 6 ^ 4 

w«ci, Br, i ^bi^^w^p^^i^fes. R s ttj^*#:i~i o^mtTkmm 
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1 



jr ... 




(A) (B) (C) 
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H4 



140.00 



20.00 



2.00 4.00 6.00 8.00 10.0012.0014.0016.0018.0020.0022.0024.0026.0028.0030.00 

MIN. 



100.00 - 
80.00 '- 
60.00 
40.00 
20.00 '- 
0.00 '-- 
-20.00 - 





n ' 1 1 i 



i i i 1 1 i i i | i i i i | i i i i | i i i i | i i i i | i i i i 1 1 i 1 1 1 1 1 1 1 1 i i 1 1 i i 1 1 i i i i i 1 1 i 
2.00 4.00 6.00 8.00 10.0012.0014.0016.0018.0020.0022.0024.0026.0028.0030.00 



MIN. 
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56.2kD — 
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29.0kD — 
21.1kD — 

6.9kD — 
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This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

Claims 1-27 pertain to a polyalkylene glycol derivative represented by the 
formula (p) , a process for producing the derivative, an intermediate produced 
from the derivative as a starting material, a process for producing the 
intermediate, a biological substance produced from the intermediate, and a 
process for producing the substance. 

Claim 28 pertains to a process for producing a polyethylene glycol derivative 
represented by the formula (11), which has no novel structure common to the 
formula (p) . 

Claim 29 pertains to a process for producing a polyethylene glycol derivative 
(continued to extra sheet) 

1. | \ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. | x | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP03/14844 



Continuation of Box No, II of continuation of first sheet (1) 



represented by the formula (16) , which has no novel structure common 
to the formula (p) . 



Form PCT/ISA/210 (extra sheet) (July 1998) 



SKtfflK#-@- PCT/JP03/14844 



A. %m<nmrtZ>9rm<»9rm (BNtttftaS (IPC) ) 

Int.Cl 7 CO 8G6 5/3 2, A61K4 7/4 8, A61K38/17, A61K38/43, A61p43/0 
0, CO 8G6 5/2 8 



ISSrffofci/MWfi (aBRttttftS (I PC) ) 

Int.Cl 7 C08G6 5/00~C08G6 7/0 4, A61K4 7/4 8, A61K38/17, A61K38/4 
3, A6 1 p4 3/0 0 



CA (STN) 



3lffl:£i9to> 
*x=fy — * 






X 
X 


JP 08-059818 A (B#M«^£*±) 1996.03.05 

mm&toimR&Bmm* [ooosi-iooos], [ o o 

13], (77^-41) 

JP 11-228685 A (0^J}|^^±) 1999.08.24 
4Wtt#<BttfflXT*«##-* [0018]-[0 0 3 1], [00 
46] ~ [005 1] , [00 5 7] ~ [00 6 2] , (77^ 


1-8, 11-16, 
20, 21 

1-8, 11, 12 



0 cMoffizizhjcWtfwmztix^z. 



TEj HRWWHlWKDmBSfctt^-CfcS^, litijIB 

r l j «3fett±3SJdatSrJiiei-5S:iBtxi±flio3:ift©*fT 
H * L < ttfltoflBBUfcH * SrfilS-T -5 ft. » 5 1 ffl "T 5 



©a«?<oftJ6'c:5lffl-r-5 fcco 



12. 02. 2004 



24. 2.200* 



H*S4$WJf (I SA/J P) 
IBG!*-^ 100-8915 



4 J 



3 3 4 6 



03-3581-1101 ftB. 3 4 5 5 



KPCT/I SA/2 1 0 (1 9 9 8^7£) 



mmmm&%- pct/jpo3/h844 



c OK*) 



mm-tz 



p A 



JP 2000-001541 A (B#JWiB$Sf«£#tfc) 2000.01.07 

®mm$i<D%m%x$wm%r^ [00141-10025], [00 

3 7] -[004 1], (77?J-4U 

JP 2003-113241 A ( 0 ^Mftcj^tt) 2003.04.18 

£lX, & EP 1283233 A & KR 2003013256 A & US 20030065134 A 



1-8, IK 12 



1-29 



JP 06-145341 A (B*^IB85*£?tfc) 



1994. 05. 24 



1-29 



MPCT/ISA/2 10 (KS2^-i?<D»*) (1 998^7^) 



mnmm&-% PCT/JP03/14844 



i£S& 8 3 « ( P C T 1 7 * (2) (a) ) 0>£j£fc iD, ' <Z>IS|giSt**ft1*rtt:&<Z>3£ <t 9 W^O^fflCO-gptCloV vtf£ 



3. □ ft#cD$&ffl ft, %»|»*©»fii|-X?*>o-CPCTa9J6.4(a)<0»2S:XtJ«*3X«)a^ 



fS^Oi^ia 1 - 2 7 fi, 5£ (p) W#!)7/^l/y^!)3-;Vilft, ^fl^cD^jg^ 

ft *o^H 2 8 (i x it (p) i:3Bff***3S©fl|3tSr^rb*V^ (11) a^-u^y 
f»*©«Sffl 2 9 tt, it (p) i*fa**ii«)#3tS:^rbJ&V^ (16) cD^y^u^ 



2. 0 ii«pi!WE^K»sr»*i-5*-et>*<, ^x <Dm^mt£m$.0>fmfc<>^xm&'r z> ^ tftx-zitox-. m 



4. □ ajSA*^s*iiinj|iaE^s^fcfflwrtic*#L«:i»ofc<D-t? v roia^i«i*»^{i, iit#?>«sH<z>ft#i{-§2« 



ISPCT/I SA/2 1 0 <JB 1 S*«>«HI (1) ) (1 9 9 8*^78) 



